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Tutorial: Advance Organizers

WHAT ISAN ADVANCE ORGANIZER?
Video lllustration of Advance Organizers.

There are two main types of advance organizer. First, an advance organizer can be an introduction to a new
topic, with the goals of giving students an overview, connecting new informationioat the students

already know, and illustrating the organization of the new concept or information to be processed and
learned. Second, an advance organizer can be a task planner designed to orient the learner to a task by
providing organizational cuesjite a sequence of steps to complete the task or a list of components of the
task, or by showing what a product (i.e., the learning outcome) should look like (e.g., what a well organized
story or description looks like).

Therefore, advance organizerscantees si mpl e as a teacherds background di
new concept or a list of tasks to be done by the learner; alternatively, they can be as complex as a detailed
flow diagram that pictures many components of a mutiomponent task and thei organization. Advance
organization can be provided by words (spoken or written), diagrams and charts, photographs, or actual
models of finished products. Advance organizers are cognitive strategies that help to make complex
concepts or tasks clear, and o to relate known information to new or unknown information. They may be
designed to facilitate orientation to new information, sequential organization through a task, elaboration of
a concept, thematic or dramatic organization of narrative discourse, ather forms of cognitive

organization. Advance organizers not only facilitate understanding of new information and completion of
complex tasks, they also improve learning and memory at the levels of encoding new information, storing it,
and subsequently etrieving it. (See Tutorials orMemoryand Retrieval)

Advance organization may simply be provided by means of clear teacher instructions; however, they are
often presented as visual ographic organizers. Examples afraphic advance organizers for adults are the
diagrams that accompany products that require@ne assembly. Even intelligent adults are unlikely to be
able to assemble novel products from their parts in the absence of a clear sequence of pictures that
explicitly present the steps needed to accomplish the assembly. These diagrams are graphic fiietured)
advance organizers.

Maps are also examples of graphic advance organizers. A map graphically represents places in a specific
geographic region and their relationships. Without a map, it would be impossible to find ones way around

unfamiliar territo r y . Similarly, graphic organizers used in schoo
students through conceptual territory that is unfamiliar to them. A cognitive map is a visual road map that
illustrates some of the connections among concepts. For@mp |l e, a vi sual oOomapé il lustr

components of a story and their sequence may help elementary school students to read or listen to stories
more attentively and also to write stories that are more complete and better organized. (See below for
features of a story organizer.)

Often these cognitive organizers are referred to @&s e ma nt iocr mbacposnbc e pt mapso6. The an:
real maps helps to clarify the common sense usefulness of these academicmaps f you dondét know t
territory, you need a mapA less useful term that is also used in some schools for graphic organizers is

owebdé. This term is | ess useful because it does not i ni
does, and because the word 0 weadndcompkexity fotchanty, snplEity,ci at ed wi
and organization.
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So a Omapdé in this broad sense of the term is an advani¢
organizationally complex task. For preschoolers, an organizer map can be as simple astate

photographs, presentedtogl o wn, representing the daily schedule at h
is also represented by places that dictate specific activities and by containers that indicate where objects

go. The art corner is for art activiis, the water table is for water play, the dressp area is for pretend play,

the snack table is for snack, cubbies are for my personal things, and so on. Thus more abstract ideas like
activities, sequences of actippdadd&shy amhly siad ®lgogp ®&®@cse o fa
containers in the preschool room. When these places are kept distinct, the preschooler is much more likely

to behave in an organized manner.

By first grade, the places and photographs that are useful for preschoolers may belaepd by graphic
organizers on paper. For example, a student who does not know how to tell or write an organized story will
benefit from a chartd a set of boxes and connecting lined that dictates what information to include and in
what order.(See belovior details.) Or if the teacher wants the students to produce increasingly elaborated
descriptions of objects, a chart that has a separate box for each category of attribute (e.g., functions,
physical attributes, composition, etc.) will help the student pduce well elaborated and organized
descriptions. (See below for details.)

As the child ages into adolescence, graphic organizers shift to more structured planning tools such as
written outlines, checklists, and day planners, with an emphasis on sequencioigevents by time. These
external organizers become essential in maintaining the organizational flow of dayday events. Most
students will continue to rely on some sort of external organizer (e.g., day planner) as a compensatory tool
for the remainderof their lives.

Clear orientation to a learning task or instructional activity is known to be one of the most critically
important instructional procedures for students with learning problems, almost as important as the amount
of practice or number of leaning trials. This is true for all students, but particularly those with
organizational impairment. Advance organizers have repeatedly been shown to facilitate learning and
academic performance.

WHY ARE ADVANCE ORGANIZERS IMPORTANT FOR MANY STUDENB&AFTER

Organizing schemes, like the organization of a story, plans for a complex task, and other mental models,
are processed and implemented by the frontal lobes of the brain. The frontal lobes are particularly
vulnerable in traumatic brain injury, and thusdamage to frontal lobes accounts for much of the

disorganized thinking and behavior of students with brain injury. Students with brain injury often have
organizational problems that are more severe than meet the eye. Their recovery of preinjury knowledgg
result in the appearance of reasonable organizational skills. However, when faced with tasks that are novel
or assignments that require significant organizing, they may have great difficulty.

Children who have been injured at a young age may have nersd very few of these organizing schemes,

in part because they had acquired relatively few before the injury and in part because they need many more
learning trials than other children to learn new organizing schemes. In addition, adults often give these
children LESSrather than more exposure to the organizing schemes. Because of the disability, they may
simply have fewer opportunities to experience the events in the world, and thus have less opportunity to
form effective organizing schemes. Students whare older at the time of injury have had greater

opportunity to master a wide variety of organizational schemes, but may lose these scher@es lose

access to themo due to the brain injury.

WHAT ARE THE MAIN THEMES IN ORGANIZATIONAL SUPPORT USINESOTBWVAMNZERS?
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Understanding the problem

Asalways, the first task for teachers and parents is to correctly understand the problem. Symptoms of
organizational impairment can easily be misidentified as lack of knowledge, an attention problem, memory
problem, or behavior problem. For example, if austent stops working on an assignment because of
organizational problems, teachers might attribute this behavior to defiance, lack of interest, or lack of
knowledge when in fact none of these issues is involved. Or perhaps the problem is a result of a
combination of factors. Therefore, efforts to sort out the relative contributions of these potential
contributors to the perceived problem may be required. The problesalving component of this web site

may be helpful in sorting out the issues.

When organizatio al i mpai rment is found to be a contributor to
or school, its role must be recognized and relevant intervention and support strategies designed and
implemented.

Environmental Supports/Teacher Strategies

In onesense, all advance organizers could be considered a teaching strategy and in this sense fall under
the heading of environmental supports. That is, an advance organizer can be considered a procedure used
by teachers to orient a student to the content of afson, to ensure consideration of known information
before processing new information, and to illustrate for the student the structure or organization of the to
be-presented information or tebe-completed task.

From this perspective, all of the graphic ganizers and related considerations listed below could be
considered to be included in this section on teacher strategies.

Facilitating Organization in Students

Please see the Tutorial on Cognitive Intervention for some cautionary comments on traditiontdrapts to

otraindé cognitive processes |ike organization (e.g., S
decontextualized cognitive exercises. Simply practicing remembering random information or sequencing or

categorizing varied types of infonation has been used for decades by therapists and special educators

with the hope of producing generalizable improvements in cognitive processes. Unfortunately, research in

rehabilitation and special education has shown that cognitive exercises of thisrshave little to no

functional, generalizable impact on cognitive functioning in academic or other re&rld contexts.

In contrast, graphic organizers are contesensitive procedures designed to help students become

progressively more organized as thegttack organizationally complex tasks in school or at home. In this

case the goal is not simply to help the student complete the task (which is the case with organizers used as
environment al compensations), but romganikhatonal funationinmmpr ove t h
Graphic organizers are initially used as external supports for task completion. However, as the student

gains competence and begins to internalize the organizer, it may be systematically withdrawn so that the

organizer becomesa& o mponent of the studentds ment al organi zati o

As with all supports, the goal is to have the organizational suppért h e odnaaajpable for as long as it

is needed, but then gradually reduce dependence on physical supports as the student internalithes

organizational structure and it becomes a habit. Systematic reduction in supports is necessary to avoid

ol earned hel plessnessd. However, some students wil/| ne

What follows are some examples of graph@rganizers commonly used in schools.

Activity Maps

Time Line Graphic OrganizeF.or preschoolers, a time line (e.g., the schedule for the day) can be
represented by a topdown sequence of photographs representing their activities for the day and the order
of these activities. By kindergarten and beyond, the sequence can become-ight and printed words
should be combined with the photographs or drawn pictures/symbols as the children start to decode
printed words. Parents will need to use these same orgaers at home to help their child remain organized
through a series of home tasks (e.g., getting up, getting dressed, eating breakfast, packing the book bag,
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getting ready for the bus) both during school and nesthool days. For older students with signifint
organization and/or memory problems, these time line organizers continue to be used, with the student
encouraged to preplan aspects of their daip-day activities..

More Complex Task Analysis and Plannétor more complex activities at a higher levehe following

graphic organizer can be used: At the top of the page, include a box for specific task/activity directions (e.g.,
the goal, time limits, needed information, collaborators). Then comes a checklist for materials that will be
needed. Followinghat is a checklist outlining the steps in the plan, with a possible time frame for each

step. Then follows a section for ongoing review. Finally there is a section for final review: Is the task
complete? Was it done correctly? Was it submitted on time? Whask strategies worked especially well?
What did not work?

Concept Maps/Semantic Maps

Narrative/Story Graphic OrganizerStudents with organizational impairment tend to write or tell stories that

are short, incomplete, and poorly organized. They alsave difficulty remembering stories that they hear or

read because they do not focus in an organized way on the salient information. The components of a simple

storybor episode or a | arger story OJCcandegraphicalv e structure o
represented by a sequence of boxes and connecting lines. The chart might have a box at the top for title,

under which would be placed three boxes next to each other for characters, place, and titbat is, the

basic setting of the story and its main diracters. These boxes would then be connected by a line to a large

box immediately below representing the event that gets the action started, the initiating event. That box

l eads to the next box bel ow, repr es esesttoithateventfi.e, mai n c hal
they were frightened or concerned and therefore had to do something, which becomes the action of the

episode). Below that woul dowha they chbse toddtmdeal withtheisslear act er s
or problem; then the unfolding action; and finally the resolution or end of the story. With this simple and

organized Omapdé as a gui de, students with organizati on:
write well elaborated and well organized stories, which would mepossible without the map. Younger

students or those with significant organizational impairment may need simplified versions of this organizer.

Video lllustration of Advance Organizers.

Concept Analysis/Elaboration Graphic Organize8tudents with organizéional impairment often fail to
elaborate their descriptions (and their underlying concepts) of objects and activities, or in other cases,
elaborate in a disorganized manner with associations that are at best tangential. The components of a well
elaborated description or analysis of an object can be graphically represented by a set of boxes radiating
out from a central box like spokes from an axle. In the center box goes the name of the object (e.g., horse).
A box positioned at 12:00 (i.e., directly abovepntains the category of the object (e.g., a horse is an

animal). A box at 1:30 contains words for the actions of the objegtif it is something that acts (e.g., a

horse runs, gallops, jumps, kicks, neighs). A box at 3:00 contains words for the uses efdbject (e.g., a
horse is used for racing, pulling, riding, showing). A box at 5:00 contains words for the main attributes of
the object (e.g., a horse is big, strong, fast, wild or tame). A box at 7:00 contains words for the parts of the
object (e.g., ahorse has a mane, tail, four legs with hooves). A box at 8:30 contains words for the main
locations where the object can be found (e.g., a horse might be found in a barn or stable, at a race track, on
a field). And a box at 10:30 contains words for the peibly idiosyncratic associations that the student may
make with the object (e.g., when | think of horses, | think of my uncle Herb or the time | fell or ...).

Similarities and Differences Graphic Organize®tudents with organizational impairment often fato

connect concepts in a logical and organized manner. Overlapping circles (i.e., a Venn diagram) can be used
to facilitate similarities/differences exercises. For example, one circle might include characteristics of dogs
and another of cats. The overlapetween the two circles would include characteristics they have in

common (i.e., their similarities, like four legs, animals, household pets). The parts of the circles that do not
overlap can then contain the characteristics of each animal that are not@@mmon (e.g.,, bark would go

under dog, meow under cat)

Essays: Topics and Sutopics Graphic OrganizerStudents with organizational impairment tend to write
essays that are short and disorganized. The components of a well organized essay can be repteden
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graphically as follows: At the top of the paper goes the title or general topic of the essay. That is followed by
a top-down sequence of large boxes representing the main stipics. Within each sukopic box can go
smaller boxes listing subsub-topics, possibly including the information for each subub-topic. There should

be arrows connecting these boxes, representing the connections or segue sentences. The final box would
be labeled conclusion or summary.

Character Analysis Graphic OrganizeBtudents with organizational impairment tend to analyze characters
in ways that are poorly elaborated. The components of a well organized character analysis can be
represented graphically as follows: In the center of the page goes the name of the character. maabove

this circle could go information in response to the qu:
right of the circle could go information in response t
Inabox below thiscircleaul d go i nformation in response to the ques:
character?6 I n a box to the |l eft of the circle could g¢

character change?6

ProblemSolving Graphic OrganizeStudents wth organizational impairment tend to be impulsive and

possibly rigid problem solvers, failing to consider and evaluate a variety of possible solutions to a problem.

The components of well organized problem solving can be represented graphically as foll@vsthe top of

the page is a statement of the problem. What follows is a series of boxes. At the top of each box is a

possible solution to the problem. Within each of these boxes aretwosblo x es | abelbedro+6 and
dOadvant agesod and e dhoudddel at laasttheeg @ ous of thdsé boxes, indicating a need

to brainstorm about possible solutions and their relative advantages and disadvantages before leaping to a

solution. At the bottom of the page is a box for Best Solution. Finally thése section for final review: Is the

solution a good one? What did | learn about my problesolving abilities? What could | do differently next

time?

o

http://www.cast.org/publications/ncac/ncac_go.html - presents a variety of graphic organizers for a variety
of organizational tasks.

Principles for constructing Graphic Advance Organizers:

There are many books and other commercial products that offer graphic organizers feragety of activities
or thought processes. And there is software that enables users to construct their own graphic organizers.
Many of these materials are useful. However, they should be used with some important principles in mind.

The organization of theorganizer must match the organization of that which is to be organizediany
organizers found in books are pleasing to the eye, but fail to capture the organization of their content. For
example, there are many story organizers that are circular despiteetfact that narrative organization is
rarely circular but rather linear. Therefore, the graphic organizer should be linear (see above), not circular.
The same logical thinking should be applied to all organizers.

The organizer should be as simple as poddée: Many commercially available graphic organizers are more
complex than they need to be. Individuals who are organizationally impaired may be further confused by
organizers that are too complex. The graphic organizer should be as simple as possible, avith as much
visual detail as is necessary to communicate the organization of the concept or task.

The organizer should be as concrete as necessadys indicated above, preschoolers often benefit from

photograph routines. Their young minds are too conceeto process abstract symbols and they do not yet

read words. In addition, teachers should not assume that just because a student can read, it is OK to

provide nothing but written instructions. Even the best educated adults benefit from a series of pictire

when 0Some Assembly |Is Requireddé to assemble a product
from picture organizers even if they can read adequately. Similarly, disorganized adolescents who are

readers may nevertheless still benefit from photraph organizers for complex tasks. The added

concreteness of the photographs can greatly facilitate orientation to the tasks.
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Principles for Teaching the Use of Graphic Organizers:
There are basic principles that should be followed in teaching with graploirganizers.

Connecting Organizers in InstructiorSeveral organizers might be used together in teaching a complex

lesson with organizers building upon each other in a logical fashion. For example, in elementary school, a

concept, like pets, mightbechosn f or a week&s reading and writing | essc¢
analysis graphic organizer might be used to elaborate descriptions of two or three animals. On Tuesday, the

similarities and differences graphic organizer might be used to analyze simii@s and differences. On

Wednesday, the problem solving graphic organizer might be used to elaborate possible solutions to a

hypothetical problem involving the pets. On Thursday the narrative/story graphic organizer might be used to

generate material for a interesting story about the pets using all of the information in the graphic

organizers from Monday through Wednesday. And on Friday, the story can be written in prose form, with

practice reading it as part of the exercise.

Providing Extensive PracticeStudents with brain injury require considerable amounts of practice with
specific graphic organizers to gain facility with them. Ideally the same graphic organizers will be used over
the course of several years within a school building. For some studerggtensive practice with a specific
type of organizer will lead to internalization of the organizer as an internal mental organizational scheme.

Systematically Reducing External Supporks with all supports, graphic organizers should be slowly faded

as the students gain automaticity in using them and internalize the organizational system as part of their
own thinking. It is not uncommon, however, that a previously learned organizational strategy will need to be
reintroduced when the student is faced with amore complex academic task.

EVIDENCE SUPPORTING THE USE OF ADVANCE (INCLUDING GRAPHIC) ORGANIZERS

This summary of evidence is written for teachers and others who may be required to support their
intervention practices with evidence from the research litature or who may simply be curious about the
state of the evidence. This summary was written in early 2008. Evidence continues to accumulate.

Graphic organizers are not only relevant to the needs of many students with TBI, they are also supported by
a large body of educational research with both disability and nondisability populations. Nesbit and Adesope
(2006) estimated that more than 500 articles have been published in pegeview journals, most since

1997, with substantial reference to educational apptiations of graphic organizers.

In their metaanalysis of 55 experimental studies (with 5,818 participants and 67 standardized mean
difference effect sizes), Nesbhit and Adesope concluded that there is a generally positive effect of graphic
organizers (i.e. knowledge and concept maps) in facilitating knowledge comprehension and retention, with
effect sizes varying from small to large depending on how the organizers were used and on the type of
comparison treatment. The students who were studied ranged frognade 4 to postsecondary education.
Most of the studies were of regular education students (including pestcondary professional education).
However, Nesbhit and Adesope also summarized data suggesting that low ability students experienced
greater benefitthan high ability students, suggesting a relatively stronger positive effect for students with
cognitive disability. The respected report of the National Reading Panel (2000) identified 11 experimental
studies that met stringent methodological criteriaad supported the use of graphic organizers to facilitate
reading comprehension and memory for text. Bulgren and Schumaker (2006) described 19 studies of
advance organizers, all with adolescent participants. Five of the studies used only participants vegming
disabilities; the remaining 14 used participants with learning disabilities, low academic achievement, and
normal achievement. Seventeen of the studies used group designs; the remaining two used sisglgect
experiments. All of the organizers uskin the studies had been developed at the Kansas University Center
for Research on Learning. The 19 studies reported uniformly positive results, interpreted both statistically
and clinically, leading the authors to conclude that advance organizers, indlugl graphic organizers, can
substantially improve the learning of adolescent students with learning disabilities, low achieving students,
and average achieving students.
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Because of the organizational needs of many students with TBI, advance (including graphic) organizers
appear to be an evidencévased intervention well designed to meet their needs. However, little research is
available that documents the effectiveness ofdvance organizers with this specific population. Graphic
organizers were used in combination with other cognitive and behavioral interventions in nine successful
single-subject experiments with students with TBI reported by Feeney and Ylvisaker (1995, 202306,
2008). The graphic organizers were in most cases actual photographic representations of complex tasks.
The participants in the studies were students with TBI and associated frontal lobe involvement, ranging in
age from six years to late adolescencén each case, negative behaviors decreased in frequency and
intensity while the amount of school work completed increased in response to the maltimponent
intervention.

Bulgren, J.A., & Schumaker, J.B. (2006). Teaching practices that ojmincurriculum access. In Deshler,
D.D., & Schumaker, J.B. (EdsTeaching adolescents with disabilities: Accessing the general curriculum
(pp. 79-120). Thousand Oaks, CA: Corwin Press.

Feeney, T., & Ylvisaker, M. (1995). Choice and routine: Antecederiddoral interventions for adolescents
with severe traumatic brain injuryJournal of Head Trauma Rehabilitatiqri0(3), 67-82.

Feeney, T., & Ylvisaker, M. (2003¢ontextsensitive behavioral supports for young children with TBI: Short
term effects and longterm outcome.Journal of Head Trauma Rehabilitatiqri8(1), 33-51.

Feeney, T., & Ylvisaker, M. (2006). Contesensitive behavioral supports for young childrenith TBI: A
replication study.Brain Injury, 20(6), 629-645.

Feeney, T., & Ylvisaker, M. (2008). Contesensitive behavioral supports for young children with TBI: A
second replication studyJournal of Positive Behavior Interventiond0(2), 115-128.

National Reading Panel (2000)Teaching children to read: An evideneeased assessment of the scientific
research literature on reading and its implications for reading instructio/ashington, DC: National
Institute of Child Health and Human Development and & Department of Education.

Nesbit, J.C., & Adesope, O.0. (2006). Learning with concept and knowledge maps: A-aretlysis.Review
of Educational Research76(3), 413-448.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. @imdothy Feeney, Ph.D.
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Tutorial: Attention

WHAT IS ATTENTION?

I n general, the word odattentioné refers to the ment al |
selectively focus on information from the environment or from the contents of théinking. Included in
this set of mental processes are the following:

e Arousal and alertnessbeing awake and receptive to incoming stimuli or other information

e Preparing attention:presetting oneself to attend to selected information (e.g., deciding what
information to look for before beginning to read a chapter in a text book)

e Selecting a focus of attention (concentrating)Attending to only one thing when there are many
stimuli occurring at the same time (e.q., listening to the teacher talk when thereeaother activities
occurring in the classroom)

e Maintaining/sustaining attention: maintaining a focus of attention over time (e.qg., attending to a
teacherds |l ecture for a full 60 minutes;)

e Suppressing/filtering distractions:maintaining a focus of attenton while also actively avoiding
attention to competing stimuli or information (e.qg., refusing to pay attention to student chatter
while Iistening to a teacherfs | ecture)

e Shifting/switching attention: changing the focus of attention from one thing or topito another

¢ Dividing/sharing attention:actively paying attention to more than one source of information at one
time (e.g., taking notes and listening to teacher talk at the same time)

Attention is important and has been intensively studied because g the gateway to the rest of cognition.
That is, students must be paying attention if they are to organize incoming information, comprehend it,
remember it, engage in problem solving, and the like.

However, it is hard to distinguish primary attentioproblems from other cognitive problems and from

emotional or behavioral probl ems. For exampl e, i f a st
primary speed of processing problem), then it will be difficult to pay attention to famtced informatian. Or

if a student has difficulty organizing incoming information (i.e., primary organizational problem), then again

attention will be difficult to maintain. Similarly, students who are anxious, sad, or depressed may appear to

have attention deficits whenthe problem is really an emotional problem. Thus staff and family members

should try to identify the primary contributor(s) to the problem before proceeding with intervention and

support plans. This web site should help with identification.

WHAT ARE ATTEION DISORDERS AND WHY IS ATTENTION IMPORTANT FOR MANY STUDENTS AFTER TBI?

In the early days and weeks after a severe TBI, individuals may be in a coma or otherwise difficult to arouse.

Such a severe disorder of attention is due to severe generalized bré&iauma or damage to the brain stem.

For most individuals, this state of minimal consciousness passes and the person becomes normally
ovigilanté, but possibly with a variety of ongoing cog!

In the months and years following a severe injurigoth children and adults with TBI frequently report
problems with concentration, distractibility, short attention span, forgetfulness, and difficulty doing more
than one thing at a time. It is likely that these problems are related to damage to the fronl@bes, resulting

in poor control over attentional functions, or related to widespread brain damage, resulting in generally slow
and inefficient processing of information. Students with these problems may perform at adequate levels on
educational or psychépgical tests that tend to be short and administered in a nedistracting environment.
However, concentration, maintenance of attention, and shifting and dividing attention my nevertheless be
difficult in busy and noisy realorld settings.
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Mild-to-moderate brain injury can also have poorly controlled attention as a consequence. For example
athletes who have a concussion often report distractibility to be among their problems for some period of
time. This problem may resolve within a few days or weeks oryrzersist.

Furthermore, attention deficit hyperactivity disorder (ADHD) is one of the risk factors for TBI in children.
Thus many students with TBI had a diagnosis of ADHD before their injury. Others acquire attention deficits
and related disorders as a rsult of the injury. Therefore attentiomelated problems are common among
students with TBI.

There are at least two main types of students with ADHD, which may be combined: those who are primarily
impulsive and hyperactive (ADHE) and those who are primaly inattentive (ADHB). Characteristics of
ADHDH include the following: frequent fidgiting, squirming, and leaving the seat; inappropriate running or
climbing; difficulty playing quietly; excessive talking; talking out of turn; difficulty waiting; freqti

interruptions. Characteristics of ADHDinclude the following: distractibility; failure to pay close attention;
careless mistakes:; frequent inattention to others; weak sustained attention; poor organization of things and
activities; frequent loss of hings:; poor follow through on tasks; aversion to tasks that require mental effort;
forgetfulness. Students with the combined type of ADHD have characteristics from both lists.

Whether the problem is congenital or acquired as a result of brain injury, sesleproblems tend to be
associated with attention disorders. Students with attenticrelated disorders tend to be disorganized and
impulsive, to have poor orientation to time, and to learn very inefficiently from the consequences of their
behavior. In addiion, they may have cexisting learning problems and behavior problems.

WHAT ARE THE MAIN THEMES IN INTERVENTION AND SUPPORT FOR STUDENTS WITH ATTENTION
DEFICITS?

Understanding the Problem

As with all problems, step one is understanding the problem. Forample, attention problems may be
misidentified as nonrcompliance or defiance. Similarly, problems with organization, memory, or
comprehension may be misidentified as attention problems. Anxiety or depression may also result in

behaviors misidentified asattention problems. The contexsensitive assessment procedures on this web
site may assist in correct identification of the underlying problem(s).

Environmental Accommodations and Supports

Foll owing adult under st and.i sigypbafmadolbgic interdvemtibre,ihe@est abi | i t i
i mportant step is to organize and modify environmental
successful learning and setmanagement. Although a distinction is drawn below between environmental

management and student training, it is possible that the environmental changes will also result in

i mprovements in the studentdés functioning.

Expectations:Step one in environmental management is to ensure that education staff and family

members have appropriateexpectations regarding the attention and setiegulation abilities of students

with attention and related disorders. For example, some students are incapable of focusing quietly for more

than 10 or 15 minutes at a time. These students should be given relgu breaks, possibly including some

type of physical activity. Some students are incapable of organizing the materials in their desk or the

activities in their planning systems. These students n
limits are not understood. a negative cycle of problem behavior and punishment is likely to result.

Controlling Environmental Factorsn general, students with attention deficits and related disorders profit
from an environment that has a clear structure, stablpoutines, and well understood expectations.
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Stable Routines: (See Tutorials o@rganization TransitionRoutines Instructional Routine3 At

home and at school, routines should be as stable as possible. Create consistent time schedules.
Have consistent places for objectse(g., for books, materials, etc) and activities (e.g., a quiet study
place). Create consistent beginnings and endings to activity periods (e.qg.. routines for beginning
activities should include instructions that are brief and include visual cues). Preshéetstudent to
changes in routines. Provide written or pictured cues for the steps of a complex task or routine.

Adequate Change, Novelty, and Interesfiften students with attention deficits and related

disorders engage in offask or disruptive behaviobecause they need greater stimulation than
other students. This may appear to be inconsistent with the need for stable routines, but need not
be. Routines should be reasonably brief and include adequate physical activity (e.qg., standing,
moving between adtities). Learning projects should be interesting and engaging (e.qg., colorful
materials, personally interesting tasks). Large tasks should be broken down into small steps and
adult feedback and encouragement should be frequent and positive. Low and higlerest tasks

should be alternated so the student has a moti

should be allowed physical activities that do not disrupt other students (e.q., tapping a pencil that
has a sponge head).

It was once thought that students with attention deficits and related disorders would benefit from
quiet cubicle spaces with no distractions. Studies have shown that this type of environment is not
helpful. Students may need to be in reasonably stimulating environments (e.gsters on the

walls, interesting bulletin boards), but with stable routines within those environments.

Assignments:To ensure selective attention to task, the following procedures are useful. Make sure

that the student has something specific to listen foduring listening tasks. When giving
assignments, show the student a model of what the finished product will look like. Use job cards,
outlines, checklists, graphic organizers, color coding, or other highlighting procedures for
assignments. Use a magic m&er to highlight instructions, headings, and math process signs on

worksheets. Use prompt cards to guide behavior during unstructured times. Ask students to repeat

instructions to ensure their comprehension.
Cooperative | earning GroupsStudents who havdifficulty attending and organizing themselves

often benefit from learning within the context of cooperative learning groups. Their thinking and
learning can be organized by interaction with peers. Their need for stimulation and novelty can be
met by peerinteraction and brainstorming. Students may need to be taught explicit rules for the

various roles within |l earning groups. To control

speaker to speaker. Peer tutoring has also been found to be useful fdudents with attention
deficits and related disorders. Whether or not cooperative learning groups are used, students with
attention deficits and related disorders should have opportunities for tagklated talking.

Turning Over Responsibility to the Studé Environmental management always runs the risk of an

unwanted and possibly growing reliance on environmental supports. Supporting students should
always be organized around the motto, OHelp
environmental supmrts should be reduced as it becomes possible to do so. Furthermore, staff
should gradually turn over to the student responsibility for organizing tasks and setting deadlines,
creating monitoring systems for homework, deciding when and how to complete helusld chores,
asking for help, staying on topic, and solving problems. Students with TBI and cognitive disorders
may need more time and smaller steps for this transfer of responsibilifGee Tutorial orSelf
Regulation Routines

Student Interventions

The distinction between environmental and student interventions is somewhat artificial. First,
environmental interventions often give students an opportunity to practice theikills, including self

regulation skills, and therefore can be considered part of a package of intervention designed to improve the

studentds functioning, rather than just r el

yi

staff and parents cancontribute to student independence by gradually turning over to the student
responsibility for managing and organizing environmental interventions.
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1. Pharmacologic InterventionStimulant medications are often useful for students with TBI and

attention defidts, whether the attention deficit predated the injury or was caused by the injury.
Because treatment with medication can be complicated by brain injury, parents and teachers
should ensure that the prescribing physician has experience with children withaiorinjury. Often
several medications and doses are explored before the optimal combination is identified. A
systematic procedure must be in place to monitor the effectiveness of the medication and its dose.

Stimulant medication has been shown to reducerpblematic symptoms (e.q., impulsiveness,
disorganization, poorly controlled attention) in students with attention deficits and related
disorders. Behavioral interventions (described below) add to this effect. In some students, the
focusing effect of the nedication increases the likelihood that environmental and behavioral
interventions will be effective.

2. Attention Process Trainingn the 1980s and 90s, direct training of attention processes became

popular in adult TBI rehabilitation. This interventioniovl ved cr eating tasks (0exerc
engaged attention functions in a hierarchical manner. The individual with TBI was then required to
practice the exercises using massed (badk-back) learning trials. The analogy that was often used
was that trainingmental processes is like exercising muscles. Considerable research on this
approach has shown that individuals can improve on the training tasks, but that transfer or
generalization to everyday activities and settings has been disappointing. This researatcome is
consistent with 100 years of research with many different disability groups. In general, cognitive
training (e.q., practice remembering, organizing, attending) with tasks and in settings that are not
functional for the person can result in immgvements on the training tasks, but no functional
improvement on readworld activities. If attention process training is considered, referral to a
specialist is recommended, with ongoing focus on the functional generalization of any treatment
gains made ina therapy setting.

3. Behavior Management ProgramsStudents with attentionrelated disorders, whether a result of TBI

or not, often have ceexisting behavior problemsFor details, please see Tutorials oBehavior
Management: Contingency ManagemenBehavior Management: Prevention StrategieBositive
Behavior Supports

Behavior Management: Contingency Managemerit:Cont i ngency managementdéd refe
procedures designed to change (i mbycenadimgitor decr ease
consequences. There are many detailsee Behavior Management: Contingency Manageme@nt

but the general idea is to increase the frequenayf desirable behavior by following it with positive

consequences (i.e., reinforcement) and to decrease the frequency of undesirable behavior by

following it with no consequences (i.e., ignoring the behavior) or negative consequences (i.e.,

punishment).

Specialists in the field of attention disorders frequently offer the following advice about
contingency management with these students. (1) Because students with TBI, attention deficits,
and related disorders are typically impulsive and because the area bktbrain involved is the

same area as that which enables humans to learn from consequences, staff and parents should
not expect longterm improvements in behavior as a result of contingency management programs.
(2) Nevertheless, clearly defined rewards anglinishments may be necessary to turn around
negative behavior over the short run. For students with attention disorders, the consequences
should be more immediate (i.e., given immediately after or shortly after the behavior occurs) and
more salient (e.g.intense praise or fun activities for younger students; intense praise for older
students) than would be necessary for other students the same age. For example, the promise of
an endof-the-day reward will be ineffective for a young child with attentionsdirders. Similarly the
Monday promise of a weekend reward will likely be ineffective for an adolescent with attention
disorders. (3) Intense praise should be provided for effort and small steps, rather than waiting for
success with larger or more importaniasks. (4) Activity rewards are useful for students with
attention disorders (e.qg., when you are done with your math problems, you can walk to the water
fountain) because they satisfy the need for high levels of activity. For highly active students,
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academic activities should include frequent motor activities (e.q., making checks on a checklist,
organizing materials, cleaning the chalkboard).

(5) Even if behavior is changed for the better with immediate and salient rewards or punishments,
staff and parent should not expect these changes to translate into lorgrm changes in behavior.
Remember, the parts of the frontal lobes that support sefégulated behavior, including attention,
also control learning from consequences. So students who are impulsivedamave poorly requlated
attention are the same students who fail to learn efficiently from the consequences of their
behavior. (6) Rewards for positive behavior should be part of any management system for students
with TBI and attention disorders or any ber disability. A generally positive environment, rich in
natural rewards for successful behavior, helps prevent a downward spiral of behavior and a
negative selfconcept, both of which are likely if the student experiences considerable failure and
punishment for negative behavior.

Behavior Management: Prevention StrategieBrevention strategies are procedures designed to

set the student up for success rather than merely r
occurred. There are many detailésee Behavior Management: Prevention Strategigsut the

general idea is to increase the frequency of desirable behavior by encouraging the development of

positive habits. This is accomplished by teaching relevant skills and by managing the environment

to avoid triggers for negative behavior and create triggers for positive behavior. The four keys to

behavior management for these students are teach, teach, prevemnd prevent.

Positive Alternatives to Negative BehavidBtudents with behavior problems associated with their

attention deficit should be taught positive alternatives to their negative behavior. For example, if a
student with a short attention span simply gets up and leaves a task after a few minutes without
permission, he should be taught to request a break as an alternative. The break should be short,
followed by a return to task(See Tutorial oriTeaching PositiveAlternatives to Negative Behavior

Redirection: Students with attention deficits have difficulty remaining focused on tasks, particularly

those that are not intrinsically interesting. Loss of focus should be anticipated by staff who are

equipped with gripts of redirection. Redirection can range from physically redirecting the student

to the task at hand (e.qg., taking him back to his desk and restarting the activity) to providing subtle

cues (e.g., a printed cue, lent, Istaff andfparents shouldbe When r edi
careful to avoid reinforcing offask or other negative behavior. Unintentional reinforcement can

occur, for example, if the adult provides too much attention to the negative behavior or talks at

great length to the studentafter offtask or other negative behavior. Furthermore, if the afisk

behavior is intended (consciously or unconsciously) by the student to escape the task at hand,

then removing the student from the task (e.q., time out) will reinforce the negative laefior, not

cause it to decrease.

Well Understood Rules with Natural and Logical ConsequencBsrause of the impulsiveness and

disorganization associated with attention disorders, there is great value in organized environments
in which rules and expectatios are well understood by the student and consistently managed and
enforced. In #3 above, the point is emphasized that students with TBI and associated
impulsiveness and attention problems may not change their behavior effectively in the long run as
a resut of the consequences they receive for their behavior. Nevertheless it is important to live in a
world in which positive behaviors have natural positive consequences (e.g., praise, special
privileges) and negative behaviors have natural negative conseques. For example, if the

student trashes his room, he should be expected to clean it up after a coolidgwn period. If he

fails to do his homework, he should be made to do it at a later time. This may not change future
behavior, but it does help to teacliessons about how a predictable and organized world operates.

Self-Regulation ProgramsAttention disorders have recently been characterized as executive

function/self-regulation disorders, with impulseontrol problems being at their core. With this as

background, all of the intervention and support procedures that fall under the heading, self
requlation/executive functions, are relevant for this group of student§ee Tutorials orSelf-
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regulation/Executive Function RoutinesGoal Settinginhibition; Initiation; Self-Monitoring
Problem Solving

8. SelfViewing on Video Tapeelf-viewing on video with students with attentiodisorders has been
used effectively for two distinct purposes: (1) Observing a group activity and charting positive and
negative behavior has been used to increase sealfvareness of and reduce the frequency of
negative (e.g., offask) behavior. (2) Setbbservation of videos, possibly edited to include only
positive behavior, has been used to increase positive behavior and sadihcept.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Cognitive InterventionRehabilitation

(See Tutorials orCognition Transfer/Generalization Instructional Routines Attention, Memory and Memory
Problems Organization Problem SolvingConcrete versus Abstract Thinkingognitive and Learning
Strategieg

WHAT IS COGNITIVE INTERVENTION/REHABILITATION?

In the most basic sense, cognitive intervention or rehabilitation includes every proaegthat can help

people with cognitive impairments to successfully engage in activities that are rendered difficult by those
impairments. In this broad sense, cognitive intervention/rehabilitation is a widanging and important field,

and includes all ofthe intervention and support procedures discussed in many of the Tutorials on this web
site, including Attention, Memory and Memory Problems, Retrieval, Organization, Problem Solving, Concrete
Versus Abstract Thinking, Instructional Routines, ExecutivenEtion/Self-Regulatory Routines, Transfer of
Training, Cognitive and Learning Strategies, and others.

In schools, cognitive intervention may be implemented in ways that are not referred to explicitly as cognitive
intervention. For example, comprehensive pgrams of classroorrased strategy instruction to improve

reading comprehension or written composition can be considered cognitive intervention and, if

i mpl emented effectively, can have a powerful vand posit]
and metacognitive abilities. In addition, special educators and therapists (e.g., spedaenhguage

pathologists, occupational therapists) often engage students in exercises and activities that would be
classified as 0cogni tntediaa megitabsetting. These activaies dnayiofmay notp | e me
be helpful, depending on the evidence base of the activities, the skill of the therapist, and the extent to

which therapy exercises are effectively integrated with classroom activities for transferansfer of training
(generalization) from training setting to application setting must always be highlighted as the most critical

aspect of intervention if implemented outside of the context of everyday academic or social routines.

Many professionalsus t he terms o0cognitive rehabilitationd and oc
refer to cognitive exercises and activities designed to restore or strengthen underlying cognitive functions.
Currently cognitive rehabilitation in this narrow sense quite controversial. For example, there is no

support for the use of Omemory exercisesd6 to improve mi
Oreasoning exercisesd to improve reasoning across domai
there is virtually no support for ocritical thinking exe

domains of academic content. In contrast, there is evidence to suggest that such exercises may have
limited translation to functional improvement fiere is limited support for the use of attention exercises to
improve attentional functioning across domains of content, particularly if those exercises are accompanied
by efforts to help the students understand their difficulty in this area and acquirerategies to compensate
for the difficulty.

In 2002 a joint committee of the American Psychological Association and the American Speech, Language

and Hearing Association distinguished between two interestingly different paradigms, or ways of

understanding@ gni ti ve rehabilitation: 0Tr adSensitve @aghitveCogni t i ve
I ntervention and Supporto. These two approaches were d
and goals of cognitive rehabilitation, relevant assessmeprocedures, treatment modalities and methods,

organization of treatment, and setting, content, and providers of treatment. While many professionals

combine aspects of these two approaches, it helps to understand the controversies in the field by

contrasting the two approaches.

Focus and Goals

Traditional Cognitive Retrainingthe focus of intervention is on the underlying neuropsychological
impairment, with the goal of restoring cognitive functions (e.g., attention, organization, memory, reasoning,
problem solving). In this approach, residual cognitive skills are often utilized to assist weakened abilities.
Increasingly the focus of treatment has come to include the use of compensatory strategies to augment
restorative interventions and maximize interverdn techniques across areas of functioning for the
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individual. Cognitive remediation is often done outside of the functional contexts or environments of the
individual (e.g., in a hospital or clinical setting).

ContextSensitive Cognitive Intervention an8upport: The focus of this approach is translating the

underlying neuropsychological impairments into their negative impact on the person's functional activities

in everyday |ife, and/ or the individuRNeededparticipati ol
environmental adaptations and supports to make that participation possible and successful are of primary

importance, along with compensatory strategies that might be of use to the student. The primary goal is to

help individuals achieve their ral-world objectives and participate in their chosen realorld activities that

may be blocked by cognitive impairments. In contrast to traditional cognitive remediation approaches, this

intervention is typically embedded within the person's natural envinorents (e.g., in the home or classroom

setting).

Assessment

Traditional Cognitive Retraining3oth diagnosis and treatment planning are based on standardized
neuropsychological tests, possibly combined with customized laboratory tasks. Testing identifies both
cognitive strengths and weaknesses, upon which interventions are based. Outcome tendbe¢oneasured
by similar tests at a later point in treatment. More recently practitioners working within the traditional
framework have begun to add measures of changes in functioning in r@ebrld activities to their test
batteries. Recommendations are madé& improve performance across other areas of functioning

ContextSensitive Cognitive Intervention and Supporkssessment takes place across three levels of
functioning:

Impairment: Standardized neuropsychological measures are used, with possible expansdf tasks to
isolate the underlying processes that are affected in poor performance.

Everyday ActivitiesAssessment includes systematic behavioral observations of everyday activities (static
assessment) and exploration of variables that affect functiohperformance of everyday activities (dynamic
assessment).

Participation and ContextSurveys and reports of realvorld participation may be used (static assessment)
along with exploration of context variables that affect functional participation (dynansssessment). The
latter includes systematic behavioral observations of the competencies of those individuals providing the
student with everyday supports (e.g., classroom assistants) as well as systematic attempts to improve
those competencies.

Treatment Modalities and Methods

Traditional Cognitive RetrainingRetraining relies largely on focused cognitive exercises designed to restore
impaired cognitive processes or skills. These restorative exercises may be combined with the use of
compensatory cognitivestrategies to bypass deficits and augment cognitive functioning in daily activities.
Family members or others may be involved in treatment to help generalize and practice techniques learned
in remediation to the home and community setting.

ContextSensitive Cognitive Intervention and Supporntervention and support includes flexible

combination of cognitive exercises (if indicated and supported by evidence), tagecific training of

relevant everyday skills, and intervention for strategic thinking anémpensatory behavior in functional

contexts. A critical intervention modality in this approach is environmental modifications, including changes

in the support behaviors of relevant people in the indi
school).
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Organization of Treatment

Traditional Cognitive RetrainingZognitive exercises are normally ordered hierarchically in three respects:
Sequence 1:Exercises for basic components of cognitive functioning are mastered before more complex
components of thesame task are introduced.

Sequence 2:Mastery of skills in acquisition tasks is facilitated before generalization tasks are introduced.
Sequence 3:Reduction of underlying cognitive impairments is addressed using impairmemiented
exercises first, withgradual generalization of skills to everyday activities using compensatory strategies if
necessary.

ContextSensitive Cognitive Intervention and Support:

Sequence 1:Improvement in areas affected by cognitive impairments need not be approached
hierarchically.

Sequence 2:Generalization is promoted from the outset by practicing skills in functional tasks.
Sequence 3:The traditional progression is possibly reversed,tvirealworld participation first facilitated
with environmental supports. Next everyday activities are improved with practice and possibly with
compensatory behaviors and equipment, and finally underlying cognitive functions improve with
internalization d well rehearsed strategies and behaviors.

Setting, Content, and Providers

Traditional Cognitive Retrainingtreatment is typically offered in clinical rehabilitation settings using
specialized equipment, materials, and tasks (e.g., specialized cognitietraining computer software)

focused on specific cognitive domains, with a gradual shift to more contextually appropriate materials in the
person's life; cognitive retraining specialists (e.g., psychologists, occupational therapists, spdaciguage
pathologists) generally deliver the service.

ContextSensitive Cognitive Intervention and Suppoithterventions may be offered initially in a clinical

setting using personally relevant content (e.g., academic materials and tasks). The service is then delivered
in personally relevant settings (e.g., classrooms) with personally relevant content. The service may be
designed and monitored by a cognitive rehabilitation specialist who then trains and recruits the support of
everyday people (e.g., parents, teachers, edators, teaching assistants).

WHY IS COGNITIVE INTERVENTION/REHABILITATION IMPORTANT FOR MANY STUDENTS WITH TBI?

For many individuals, it is during the school years that the greatest demands are placed on cognitive
functioning. Students need to pay attetion effectively, organize information for thorough comprehension
and effective expression (e.g., reading books, writing essays), remember the information and retrieve it for
tests, reason effectively, and apply strategic thinking to the many academic plehs that arise in school.
Thus effective strategies to enhance cognitive functioning within academic settings are critical for all
students.

Unfortunately, cognitive impairments are among the most common lotegm challenges after TBI in

children of all gges. Virtually any cognitive function or combination of cognitive functions can be negatively
affected by the injury. However, because certain parts of the brain are more vulnerable than others, there
are common profiles of cognitive impairment. Vulnerabfgarts of the brain include the frontal lobes
(especially prefrontal areas), the limbic system (especially the hippocampus associated with memory and
learning), and interconnections between the frontal lobes and limbic system structures.

Damage to the fromal lobes can impair control of attention, even in students who appear to be quite alert.
Attention span may be short, distractibility may be severe, and shifting and dividing of attention may be
difficult. (See Tutorial onAttention) Controlled memory/learning and retrieval of information may also be
difficult. Thus, studying (i.e., trying to put information into memory) may be inefficient and deliberate
retrieval (e.g., searching memory ding a test) may be weak(See Tutorials orMemory, Retrieval)
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Organizing information and events may also befficult. This includes relating pieces of information for
purposes of deeper comprehension, paying attention to the most important parts of a story or text book,
and effectively planning and organizing information when reciting in class or writing essayd atoriesd
and then being flexible with these plangSee Tutorial orOrganization

Damage to the frontal lobes also reduces the effectiveness of problem solving and strategic studyind a

learning. Thus students whose cognitive processes may be weak also have specific difficulty compensating

effectively for that weakness. This deficit requires intensive efforts to teach compensatory strategies so that

the student can succeed at schookSee Tutorial onCognitive and Learning StrategiesStudents with

frontal lobe injury may also be impulsive, so they do the first thing that comes to mind, which maylve

strategic. They may also think and say or write the first thought that comes to mind and therefore make

many errors in their school work. The studentds i mpul si
(selfmonitoring) and making necessary adgtments in response to errors(See Tutorials on

Impulsiveness/Disinhibition Sel-Monitoring)

Damage to vulnerable parts of the limbic syste@ especially the hippocampus impairs those processes

involved indeclarative memory(i.e., remembering that such and such is the case) arapisodic memory

(i.e., remembering events in ones life). In contrggprocedural memory (i.e., remembering/learning how to

do something), routine learning (e.g., developing habits of thought or action), and implicit memory (i.e.,

certain memories 0sticko, but the studentedbvarsif no awar el
the hippocampus is damaged(See Tutorials orMemory, Retrieval Explicit and Implicit MemonyErrorless

Learning)

Finally, damage to the frontal lobes may not be evident shortly after injury for the child who is young at the
time of onset. For many children injured early in lifehese frontal lobe problems begin to emerge later in
childhood or during adolescence at a time when these skills are expected to be established.

WHAT ARE THE MAIN THEMES IN COGNITIVE INTERVENTION/ REHABILITATION AND SUPPORT?
Please see the following tudrials for guidance in helping students with specific cognitive impairments:

Tutorial onAttention

Tutorial onMemory and Memory Problems
Tutorial onRetrieval

Tutorial onQrganization

Tutorial onAdvance Organizers

Tutorial onProblem Solving

Tutorial onConcrete versus Abstract Thinking
Tutorial onCognitive and Learning Strategies
Tutorial onErrorless Learning

Tutorial onlnstructional Routines

Tutorial onLearning Trials

Tutorial onSlow Processing

Tutorial onTransfer

Tutorial onReading Comprehension

Tutorial onWritten Composition

Tutorial onSelf-Regulation Routines
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General Comments About Cognitive Rehabilitation/Intervention
Scope of the Service

Teachers and therapists need to remember that helping students with impaired cognition can take the form
of (1) making environmental and instructional accommodations, (2) teaching compensatory strategies, and
(3) training specific cognitive functions.

1. Environmental and Instructional Accommodation&ach of the cognitive tutorials lists environmental and
instructional compensations and accommodations. For many students, this is the most critical aspect of
cognitive intervention. As with all suppodriented interventions, the environmental and instructional
supports must be systematically withdrawn as the studentams competence.

2. Teaching Students Strategies to Compensate for Cognitive Impairmentse cognitive tutorials also
highlight strategies that students can learn in an effort to compensate for their ongoing cognitive
difficulties. Strategies in this doman should be considered as complements to and must be coordinated
with more general classroorbased programs of strategy instruction (e.g., reading comprehension
strategies), which are considered a standard of practice in fields like educational psycholagy special
education. (See Tutorials orCognitive and Learning Strategie®Reading Compehension Written

Composition)

3. Activities and Exercises to Improve Cognitive Functionifife cognitive tutorials also address cognitive
training exercises. Cognitive exerciseshould never be implemented without a plan for generalization to
functional classroom tasks and activities.

Consultation from a Specialist in Cognitive Rehabilitation/Intervention

If a program of cognitive rehabilitation/intervention is initiated in the $wols, it is important to seek
guidance from an experienced specialist in cognitive rehabilitation. Experts able to interpret neurosurgical
and neuropsychological assessment findings are often a useful starting point for creating an effective
comprehensiveprogram of cognitive intervention. School psychologists are typically not trained in
neurocognitive assessment or in interpreting neuropsychological reports in a way that translates them into
effective school programs of instruction and intervention.

Trarsfer of Training

Research has conclusively demonstrated that improvements on cognitive training exercises (e.g., practicing
memory, organization, or problemolving strategies) are unlikely to transfer to meaningful classroom

settings and activities withotiwell designed efforts to effect that transfer. For example, engaging students

in organizational exercises in a therapy session (e.g., categorizing or sequencing exercises) will not transfer
automatically to classroom reading, writing, or content area aligation where cognitive organization makes

a difference. Therefore, if cognitive exercises of any sort are to be part of a therapy or special education
program, they must be actively integrated with functional classroom application plans.

Strategy Instrudion

Helping students acquire learning and other cognitive and academic strategies, from early elementary
school through high school, has become a standard of practice and one of the most strongly evidence
based practices in the field of education(See tuorials on Cognitive and Learning Strategie®Reading
Comprehension Written Compasition) Strategy instruction is known to improve performance on academic
outcome measures for students with and without disability. When properly implemented, strategy
intervention can al® boost the cognitive functioning of students with a variety of learning profiles. Three
critical themes have emerged from the strategy intervention literature: (1) Strategy instruction needs to be
embedded within the educational curriculum (versus an exdively therapybased intervention); (2)
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Strategy instruction needs to be explicit and intensive; (3) Strategy instruction needs to be kargn. In
addition, teaching strategies is importantly complemented by explicit instruction in sedfjulatory selftalk,
including selfassessment, goal setting, selinstructing, selfmonitoring, selfevaluating, and selreinforcing.
(See Tutorial orSelfRegulation Routines

Cognitive Trainindgexercises

Cognitive training exercises (e.g., exercises designed to strengthen remembering, organizing, problem
solving, and the like) continue to be popular in many special education and therapy settings. Unfortunately,
studies of both adults with TBI anahildren with a variety of cognitive and learning disabilities have
repeatedly shown that most cognitive exercises (e.g., repeated trials of remembering random information
with no strategy component) are ineffective and should be avoided. In some casawndty be useful to
introduce cognitive activities for purposes of helping students understand their own cognitive processes
and what they can do strategically to be more effective (e.g., learning to use special procedures to focus
attention or to memorize nore effectively). To deal with transfer of training problems, classrodrased
activities and materials are likely to be the most useful context for facilitating metagnitive awareness

and for practicing strategies.

In some cases, attempts to train cogriite processes are inefficient or ineffective because the cognitive

process is itself embedded in specific information content. For example, being able to categorize and

sequence events is dependent on knowl eodfg et hoef ntihned 6e vtehnatt:
is independent of content and therefore able to be 0st]
have difficulty sequencing or categorizing events need instruction in those relevant domains of content, not

exercises in categorizig and sequencing. For example, a student who has difficulty sequencing the events

of the American revolution needs instruction in American history, not sequencing exercises. Similarly

ocritical thinkingo is known t owhichethedthimkngis @léngplacon t he do
Therefore, critical thinking should be facilitated within specific academic domains (e.g., math, science,

history) and across the entire curriculum.

Written by Mark Ylvisaker, PhD
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T
Tutorial: Cognitive & Learning Strategies

WHAT ARE COGNITIVE AND LEARNING STRATEGIES

Cognitive and learning strategies are those procedures that a student uses to succeed with a task that
would be difficult without special effort. Strategies can be external aids, like a calculator to help with
difficult math problems, a clock and a calendato help keep track of time, lists to remember things to do, a
graphic organizer for complex tasks like writing a story, and the like. Or they can be communication
strategies, like asking for help. Or they can be internal mental procedures, like repeatimgrmation in

ones head or creating associations in order to make the information more memorable. Simple school
examples include taking notes during a lecture, asking for clarification of complex material in a text,
highlighting important information ina text as one reads, and creating an outline before beginning to write
an essay.

Everybody uses strategies when tasks become difficult. For example, most readers, not just those with poor
reading comprehension, acquire habits of doing something stratediefore, during and after reading a text:

Before reading a textExamples of strategies: previewing the text for orientation to its content; presetting
with questions that need to be answered; calling to mind what one already knows about the topic

Duringreading: Examples of strategies: periodically trying to summarize; highlighting important parts of the
text; dealing with comprehension breakdowns; taking notes; looking up new words

After reading:Examples of strategies: summarizing the text, reacting tiee content, taking notes

Most competent readers engage in some such activitigswithout thinking about itd on those occasions
when comprehension is important. These procedures are habitual, based on years of personal experience
that have convinced reades that if they do not do something special when reading lengthy texts, they will
probably not understand or remember much of what they read.

Preschoolers use simple strategies, largely within the context of physical tasks, like seeking help while
cutting with scissors, putting their things away in their cubby so they can find them, and the like. Sclaus
children are expected to be strategic in relation to their abstract cognitive and learning tasks. For example,
they are taught to check their work foerrors before handing it in; to take organized notes during lectures,
and to use systematic study procedures.

Being a strategic thinker and learner presupposes that the student

e has a reasonable understanding of her own abilities so that she can make judgnts about what
tasks are easy and what tasks are difficubd therefore requiring special effor{selfawareness)

e has goals that she wants to accomplisfgoal setting)

e knows that plans must be made to accomplish goals and can make pla¢sanning)
e can initiate strategic behavior(initiation)

e can inhibit impulses that are inconsistent with goalirected behavior(inhibition)

e can pay attention to how she is doin¢selfmonitoring) and evaluate performance in relation to the
goals (self-evaluation)

e can flexibly revise plans and change strategies in response to feedbafdtrategic behavior)
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These are the core components of seteégulation or executive functioning; therefore all of the procedures
used to promote seliregulation are important in helping studentso become more strategic thinkers and
learners.[See Tutorial inSelf-Regulation Routine}

WHY ARE COGNITIVE AND LEARNING STRATEGIES IMPORTANT FOR MANY STUDENTS
AFTER TBI?

Cognitive and learning strategies are important for all students. However the theme is of special
importance for students with TBI because they often have cognitive impairments (e.g., weak memory,
fluctuating attention, poor organization) and because damago the frontal lobes makes strategic thinking
and learning more difficult for them. That is, they are in greater need of strategies, but being strategic is
harder than it would be without the injury. To make the situation even bleaker, many students vhithin
injury are relatively unaware of their needd or possibly in a state of emotional deniad making the
teaching of compensatory strategies even more difficu[See Tutorial in SelAwareness]Therefore,
teaching strategic thinking and learning neesito be a deliberate and intensive process for these students.

WHAT ARE THE MAIN THEMES IN INSTRUCTION AND SUPPORT FOR STUDENTS WHO
NEED TO USE COGNITIVE AND LEARNING STRATEGIES?

Teaching students to be strategic thinkers and learners is a major entergjscovering a great deal of
territory and requiring many years of effective teaching. To focus that teaching, educators should be aware
of all of the characteristics of good strategy users. Each of these characteristics then becomes a goal for
the studentwith brain injury.

1. Goals:Good strategy users have goals to which strategies are relevant.

2. Metacognition: SellKnowledge:Good strategy users know that their performance needs to be enhanced
(in certain areas), that strategies enhance performance, drthat they are capable of using strategies.

3. Metacognition:Awareness of Task Difficulty: Good strategy users are capable of perceiving the difficulty
level of tasks and the consequent need for special effort.

4. Metacognition: Strategy Specific Knowldge: Good strategy users know when, where, how, and why to
use specific strategies.

5. Initiation/Responsibility: Good strategy users take responsibility for their successes and failures, and
initiate strategic behavior when it is necessary.

6. SelfMonitoring: Good strategy users can monitor the effectiveness of their performance with strategies
so that improved performance can be its own reward and ineffective performance can be changed.

7. Flexibility:Good strategy users know several strategic proceds and can select the procedure that is
useful for a specific problem.

8. Automaticity:Good strategy users use strategies as a matter of routine so that many strategic
procedures become automatic and require little effort or planning.

9. Working MemoryGood strategy users have adequate working memory so that they can think about the
task at hand and strategic procedures at the same time.
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10. Impulsiveness:Good strategy users are not so impulsive that they act before taking critical information
into acoount and considering strategies.

11. Anxiety:Good strategy users are not so anxious about performance that they neglect strategies
because of an overriding fear of failure.

12. Support: Good strategy users receive support from teachers, parents, and othdor the use of
strategies.

13. Content KnowledgeGood strategy users know enough about the subject that they can meaningfully
apply strategies within that domain of content.

Implicit in this list of characteristics of good strategy users is the fundameahidea that teachers and

parents must not take over all aspects of executive functions/selégulation for students with disabilities. It

is tempting for teachers to unconsciously do exactly t|
knowingwhat you are good at and what you need help with, (2) setting your goals, (3) planning how to

achieve the goals, (4) ensuring that you start your work, (5) ensuring that you are not distracted, (6)

monitoring and evaluating your performance, and (7)trgn new strategies in the event
how teachers (and parents) behave, they will give themselves great practice in strategic behavior, but deny

the student the practice that she needs: ttosdythatt eacher i |
students should be left to their own devices. Rather, teachers and parents provide the supports necessary

for the student to experience success, but then pull back on those supports as it becomes possible to do so

d the entire time holding inmind this model of what it is to be a strategic thinker and learner.

The 13 points outlined above are goals of strategy intervention. Critical features of the strategy teaching
process include the following:

1. Context SensitivityCognitive and educatioal strategy interventions need to be delivered within the
context of relevant curricular (school) content; if not, transfer to relifie activities is unlikely.

2. Direct and Intensive InstructionStrategic academic skills require direct instruction alongith a large
number and variety of authentic application trials. Strategies should not be implidiguietly embedded in
academic instruction in the hope that the student will discover them. Rather the strategic procedures
should be explicitly describedmodeled, taught, and promoted. The student should be clear about the
reason for the strategy.

3. Emphasis on Strategic Thinkindgzven as strategies are being taught explicitly, there should be ongoing
emphasis on the reality that strategies are clever sdions to difficult problems and that using strategies is
being smart about achieving ones goals. That is, there should be a general focus on being a strategic
student, not just a specific focus on acquiring specific strategies.

4. LongTerm: The shaping ofeffective cognitive and academic strategic habits and skills requires years of
high quality instruction and successful practice. Each school year should pick up where the previous year
ended with respect to strategies and both maintain the strategies die previous year and add elaboration
or new strategies.

5. Intensive: Strategy intervention needs to be part of the daily regimen. Ideally similar strategies should be
taught across many content areas and also related services (e.g., spedghguage therapy, occupational
therapy).

6. Personally Meaningful, with a Focus orno@ect Attribution:Students need to know that they are
responsible for their academic success and that their strategic efforts will be meaningfully rewarded. This
requires large numbers of experiences of seeing improved performance and success using sges.
Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Conversation& Cognition

WHAT IS A CONVERSATIONAL APPROACH TO COGNITIVE FACILITATION?

Studies of cognitive development in children havdemonstrated the profound effects of the conversational

style of parents and other adults on the subsequent development of cognitive abilities in children. Children

learn to think, remember, plan, and organize their thoughts and their language in part asresult of

interactions with adults and other, more proficient, children. When these conversational interactions are

we l | conceived and i mplemented, the childds cognitive
that is present in the interacton. In other words, adults teach their children how to think much as Socrates

taught his philosophy students how to think and religious leaders teach their disciples how to thihky

interacting with them in a way that reveals higher levels of thoughtfigss.

These cognitiorenhancing interactions can be about any topic and take place at any time. Many families

organize dinner time in a way that allows for conversations about topics of interest to the students. And bed

time reading is another ideal occasin to engage in these positive conversations. Dinner time and bed time
conversations may be the best occasions over t he cou
rehabilitationod.

A positive style of i nter activegrowththasghree importantrfeatbrest es t o t h«

1. Collaboration:These conversations are not thought of as an opportunity to have the child perform

and answer a string of o0testingd questi oma. Rat her
collaboratoroine x pl oring topics and talking about i mportan
this together; we wild.| hel p each other; we wil!/ hav

2. Elaboration:While engaged in these conversations, adults maintain and extend topics, showing the
child the many ways in which things and events in the world can be understood. Thoughtfulness
emerges in the interaction, a thoughtfulness that the child gradually appropriates and makes his
own thinking system.

3. Fun:These conversations should be considered fun ambt work or drudgery.

WHY IS A CONVERSATIONAL APPROACH TO COGNITIVE FACILITATION IMPORTANT FOR
MANY STUDENTS AFTER TBI?

Collaborative and elaborative interactions with adults are important for all children. However, they are

particularly important for sudents with TBI for several reasons. First, these students typically have cognitive

impairments in the domains of organization, memory, and planning, domains to which collaborative and

elaborative conversations are known to contribute in a positive way.c®ad, these students experience a

great deal of failure and frustration compared with the ease with which they could do things before the

injury. Therefore i nt er ac&inwhiehmthete Is adperformmancecand ndfailard er r ogat i
is important for these students. Third, students with brain injury have considerable difficulty transferring

cognitive skills from training contexts to reakorld contexts. Therefore, using reaborld interactions about

realworld topics is an ideal contextfor hi s O0cogni tive rehabilitationo.
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WHAT ARE THE MAIN THEMES IN A CONVERSATIONAL APPROACH TO
COGNITIVE FACILITATION?

Video Introduction to Conversation and Cognition

Video lllustration: Conversation Between a Preschooler and His Dad
Video lllustration: Conversation Between Two Older Boys and Their Dad
Video lllustration: Conversation Between Two Older Boys

The following lists of conversational procedured general procedures, collaboration procedures, and

elaboration proceduresd can be used by parents and teachers as a guide to how they can turn everyday

interaction at the dinner table or in the car or anywhere into high quality cognitive facilitation for the

student . Parents and teachers whocechraiveen tgeod tiemt e rnat cot itohne
quizzing the student) report that it takes a great deal of practice and discipline to become competent in use

of these with these positive conversational approaches. These parents also report that when they do

become Deompe they enjoy their interactions with child
children.

A topic that many parents like to talk about with their children is the day at school. Unfortunately, the
guestion, OWhat did y®2d d® asuaslchpotoltlodwed Byha terse
the elementary school level, staff are urged to make photo albums of all the places and events in the

school to send home with the students to serve as retrieval cues during conversations abowg #thool

day. I n addition, teachers are encouraged to write a
duplicate the list, and send it home with the students. In this way, parents know what happened in school,

the child has the visual photo refeval cues, and an enjoyable collaborative and elaborative conversation

about the day at school is possible at the dinner table.

GENERAL PROCEDURES:ilitating conversation should always focus on parents and teachers:

1. Being playful and showing enjoymente.g., joking, teasing, playing with words, laughing, acting

animated)
2. Using the language of thinking and organi®ding (e.g.
connect these thingsdéd) and r e me mb e rhatgog refhiededg . |, ol di
me , I do remember. 6)
COLLABORATION PROCEDURE&ts and teachers can model conversational approaches to cognitive
facilitation by engaging the student in a collaborative exchange. In these conversations, the adult does the
following:
Collaborative Intent
1. Shares information versus routinely asking questions or in other ways testing the child
2. Uses coll aborative talk (e.g., OLetds think about t
3. Communicates understanding of student's contribution (e.gd, | see what youbre sayi
good idead)
4. Invites the student to evalwuate his own contributdi
sound right to you?6)
5. Confirms the student's contributions (e.g., OYoudre
6. Showns ent husiasm for the student's contributions (e.:¢
7. Makes effort to establish equal |l eadership roles (
think about iit. o)
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Collaborative Support

1. Gives information when neededwi t hi n st atements or questions (e.g.
tired at the time, which is why you got wupsetodé) ver

2. Makes available memory and organization supports (e.g., calendar, photos, graphic planning
systems, memory book, gestes)

3. Gives cues in a conversational manner (e.g., Ol f 1¢
reading, right?06)

4, Responds to errors by giving correct information i

remember that differently; r e me mber . . . 6) .

Emotional Support

1. Communicates respects for the student's concerns

your head ioadsl 4 hlatg md&als sense to meod)
2. Explicitly acknowledges difficulty of the task (e.g. "Itwrd to put all these things in order, isn't it?")

Positive Style of Questions

1. Asksquestionsinanomle mandi ng manner (e.g., O0Could you
2. Asks questions in a supportive manner de.gg. ,

the paint first?6 versus OWhat are you supposed to

Collaborative Turrraking

1. Takes appropriate conversational turns versus interrupting or shifting topics abruptly
2. Helps the student express his thoughts when difficulties arise (ewgord finding difficulties)

ELABORATION PROCEDURES:ts and teachers can facilitate cognitive development by modeling
ways to elaborate conversations. In these conversations, the adult does the following:

Elaboration of Topics

1. Introduces/initiates topics of interest with potential for elaboration

2. Maintains the topic for many turns versus rapid shifts of topics

3. Contributes many pieces of information per topic; connects more and more pieces of information
4. Invites elaboration (e.g., "l wonder whatould happen if ...").

Elaborative Organization

1. Conversationally organizes information as clearly as possible
1. sequential order of events (e.g., First we..., then we...")
2. physical causality (e.g. "The radiods not

3. psycholog cal causality (e.g., "Maybe you dondt

4. similarity & difference (e.g.

5. analogy & association (e.g., "That reminds me of... because...)

2. Reviewstheorgahnzati on of i nformation (e.g.
if we can put it all together. )

, OHol d o
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Makes connections when topics change (e.g., ol thi:i

connection between .... and .....0)
Makes connections among day to day conversational themes (e.g., This reminds me of something
we talked about yesterday at dinner. .. 6)

Elaborative Explanation

H wnh P

Conversationally adds explanation for events (e.g., "Maybe the fact that you were sick at the time

had something to do with it.")

Il nvites explanations for events (e.g., Why do you t
Invites discussion of problems and solutions (e.g., "I wonder whether we can think of a better way

to handle this if it comes up again.")

Reflects ont he st udentds physical and psychol ogical stat
about thatoé) and invites the student to reflect on
you tell me how you felt about that?d).

Written by Mark Ylvisaker, PB. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Errorless Learning

WHAT IS ERRORLESS LEARNING?
Video lllustration of Errorless Learning

As the name implies, errorless learning refers teaching procedures that are designed in such a way that
the learner does not have t@ and does notd make mistakes as he or she learns new information or new
procedures. Errorless learning has been contrasted with trial and error learning in which therter
attempts a task and then benefits from feedback, whether the attempt was correct or incorrect.

Trial and error learning may be more effective for students who (1) are more often than not correct, (2) are
reasonably confident in their abilities, (3) i@ able to remember their learning experiences, and (4) are able
to remember and use the feedback that they received. Trial and error learning may have the added
advantage of producing deeper understanding but only for those individuals who remember thiearning
experience. In contrast, errorless learning may be more effective for students who frequently make
mistakes, who lack confidence (or may be frankly anxious), and/or who do not remember their learning
experiences and the feedback that they receive.

WHY IS ERRORLESS LEARNING IMPORTANT FOR MANY STUDENTS AFTER TBI?

Severe Memory and/or Intellectual Impairmen&rrorless learning has been shown to be the most effective
way to teach any content (information, rules, procedures, habits, and the like)tdividuals with TBI who
have significant cognitive impairments and/or severe specific memory problems.

Memory is one of the cognitive functions most commonly affected by TBI. Memory problems are common

because (1) damage to the hippocampus in the limbig/stem of the brain makes it more difficult for

information (academic information, everyday memories)
the frontal |l obes makes it more difficulttentonolise t he s
information. [See Tutorials orMemory, (explicit and implicit memory); Cognitive and_earning Strategie}

Prevention of errors and ensuring errorless learning is the preferred approach in the classroom for many
reasons, including the following:

1. Errors O0stickdé in m&Eamowny shesecauns ¢ 0o f0 sé milgtkado m al imteynor y
correct responses for students with significant memory problems. This may be because errors are

associated with embarrassment or anger or other strong
and make that response more likely the next timdf the student does not remember that the response was

an errord at the level of consciousness he may have forgotten the entire experienit¢hen the error will

continue to be produced and may be difficult to eradicate. This is one important reason tmimize errors

in the learning experiences of students with memory impairment.

2. Errors may 0Osticko¢ i-genemedBriyorbe craays e0 ¢thiegyk @rmeorselfec
erroneous responses are selfienerated and selfgenerated responses maye more likely to be retained.

This phenomenon creates an interesting challenge for teachers: How can teachers create errorless learning

routines while at the same time giving students the sense that they are generating their own responses?

Skilled teaches seem to be able to do this. It means that teaching needs to be more than dull rote

repetition of easy material. Rather the learning experiences should be fun and students should feel that

they are contributing, but with assurance from the teacher that ¢y are most often correct.

3. Significant anxiety can result in increased error&rrorless learning procedures are important for
students who experience significant anxiety when they are threatened with failure. For reasonably confident

COGNITIVE/ACADEMIC I1SSB#S


http://projectlearnet.org/tutorials/memory_problems.html
http://projectlearnet.org/tutorials/cognitive_and_learning_strategies.html

students, a little anxiety can heighten attention and retentiveness; therefore it may facilitate learning.

However, serious anxiety can substantially interfere with acquisition and retention of information. Some

students with TBI are anxious because they are perplexed abouh at t hey can do and what
after the injury. Others are anxious because of large amounts of unexpected failure after the injury. Still

others are anxious because of changes in brain function. In any of these cases, teaching/learning routines

designed to minimize errors are important to reducing anxiety and enhancing overall performance.

4. Significant discouragement, sadness, and/or depression can result in increased errdestorless

learning procedures are also important for students who adiscouraged or frankly depressed about their
overall abilities after the injury. Because of all the losses they may have experienced (e.g., loss of abilities,
loss of activities, loss of friends), many students with TBI experience depression at some stafgtheir
recovery in reaction to the changes in their lives. In these cases, teachers should work hard to ensure as
much success as possible. Errorless learning procedures are one tool to achieve this goal

WHAT ARE THE MAIN THEMES IN ERRORLESS LEARSITRGCTION AND SUPPORT?

It is not always easy to anticipate studentsdo dif
or oerrorless |learningdé. Some students impul sivel
Other studentsare so inconsistent from time to time that a task thought to be easy for the student may
unexpectedly be difficult on a given occasion. Despite these difficulties, the goal of teaching without having
the student make mistakes is important for many students

[See Tutorials orinstructional Routines ApprenticeshipTeachingPerformanceOriented versus Support
Oriented

What follows is a sampling of procedures that can be part of instructional routines that facilitate etess
learning:

1. Adjust your expectations appropriatelyDo not ask for student responses unless you are at least 90%
sure that the student is prepared to give the correct response.

2. Make sure that students are completely clear about what is expectedtbem. This may mean (a) giving
models of correct responses or having models available for the student to look at, (b) ensuring that the
instructions are very clear and well understood by the student, ( ¢) doing the task collaboratively with the
student before asking him to do it by himself, and (d) gradually withdrawing your suppdnd being
prepared to offer more support in the event of difficulty. [See Instructional Routines; Advance Organizers]

—

3. If necessary,complete the task collaborativelyvitht he st udent. oLetd&s do t hi
starting activity than oLetds see if you can d
out what this meansd is a better ori ent adnitoone t

what that p a[Seedyotial onApprenticeship Teaching

s
o this
o a re

4. Make the task doableby either (a) breaking it into parts and teaching the parts separately or (b) giving
the student responsibility for only one or two components of a larger task while you do the rest. For
example, the task of remembering a story that was read can be madeaidle by asking the student to listen
for only one fact in the story and subsequently asking him to remember only that one fact. Alternatively, the
teacher and the student can collaboratively retell the entire story, with the student contributing only ame
two components. The advantage of the latter approach is that the meaning of the entire story is held
together rather than being fragmented into parts. In either case, gradually add components as the student
achieves mastery.

5. Anti ci pat prea rorbdoctma®pleaifttte stddent is reading and the next sentence has
a word in it that you doubt the student can read, say
sentenced the word is X0 let me know if you need help when you gettogaht wor d. 6
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6. Provide adequatecuesT he cue can be the entire answer (e.g., o0l
what do you think?éd) or a sentence completion cue (e.g.
right, Lincolnibgnbrng seemabéig. p 0The branch of governi
think about that... clearly itds not the | egislative bl
thatds right, judicial; t htipleghaicd cuing neay be balpluliecgh Thef gover n m
president at the time was a. Lincoln, b. Washington, or c. Cleveland). The cue should be strong enough to

elicit the correct response. I't would NOT olef hel pful,
Wi sconsin is MMM...&é6) which might just produce an err ol

Furthermore, with letter cues of this sort, teachers often create a feeling in the student of being quizzed for
the sake of being quizzed and may therefercause a negative reaction. You should rather start with a cue
that is strong enough to elicit the correct response the first time and is presented in a natural way that
doesndt seem |l ike a quiz.

7. Ensure large numbers of successful repetitions to ensutearning. Students with significant memory
problems may need to learn material much like we learn habits or rote procedui@svith large amounts of
successful repetition.

When you look back at the lesson after it is completedlor back at the instructioral day as a wholed be

sure that the student has been successful at least 90% of the time. Students with significant memory and
learning problems are often successful less than 50% of the time, sometimes much less. This rate of failure
explains much of thér discouragement, resistance, oppositionality, and possibly also their retention of
erroneous information or mistaken procedures.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutoriat Instructional Pacing

WHAT IS INSTRUCTIONAL PACING?

I nstructional pacing is the rate at which instructional
are presented to the student. Teachers often think of learning trials as guestions thhey ask the student

or other types of discrete student performance (e.g.. completing a math problem). But learning trials can

include any student activity that results in learning. Listening to the teacher talk or discussing issues with

peers or working @ a project can all be considered learning trials. The rate at which these activities occur is

called instructional pacing.

WHY |S INSTRUCTIONAL PACING IMPORTANT FOR MOST STUDENTS AFTER TBI?

Many students with TBI have slowed information processing duediffuse axonal injury[See Tutorial on
Diffuse Axonal Injurybr other types of damage common in TBI. On the surface, slowed processing would
seem to require a slow instructional pace. On the other hand, many students with TBI have difficulty
regulating their attention. Slowpaced tasks can contribute to losing attentional focus. Furthermore, when
the instructional pace is slow, it may not be possible to secure enough learning trials (repetition) for the
student to learn.

Fortunately, it is possible to reglve this dilemma. When all aspects of instructional routines are very well

understood by the student, it is possible for even slow processors of information to keep up with a relatively

brisk pace of instruction. There is an analogy in playing video gamesifamiliar games seem to move very

fast and it is impossible to keep up. But when the game becomes very familiar and much of the activity

becomes background that one doesndét need to pay attent
becomes possitte for even slow processors of information to play fapaced video games.

It has been shown that for most students with learning and other cognitive problems, relatively feated
instruction is most useful (assuming they are familiar with the instructial routine: (See Tutorial on
Instructional Routine3. The students can more easily maintain their focus and they receive the large
number of learning trials that theyneed.

WHAT ARE THE MAIN THEMES IN INSTRUCTIONAL PACING?

1. Instructional Routines:nstructional routines should be well understood and rehearsed until they become

aut omati c. This includes the materialspntbfbBerohesodondt i
response modes, the general progression of the lesson, and the like. Understanding and automaticity are a

combined result of explicit orientation to the instructional routine and daily consistent repetitidGee

Tutorial onInstructional Routine$

2. Relatively Brisk Pacewithin well understood instructional routines, the pace of instruction should be as
rapid as it can be tolerated by the student. When nematerial is presented, the pace should be slowed to
the tolerance of the student, the and the new material can be highlighted and repeated as needed. But
during relatively routine phases of the instructional routine, the pace should be as brisk as can bletated

by the student.

3. Slower Pace When Presenting for New Informatidnstructional pacing should be slowed when the
information is new or when the instructional routine has changed. It may then be useful to proceed fairly
rapidly when the informatbn is familiar and repetitive (e.g., review).
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4. Modulation in Rel at i ®OWviouslpthetphce caghbtbedse ragidist itRa/esspons e s :
the student behind. Teachers must always ensure that the student is keeping up with the lesson. This is

determined by the studentds attention and responses.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Instructional Routines

WHAT IS AINSTRUCTIONAL ROUTINE?

As we use the term O0instructional routine, 6 it refers |
than the specific content to be taught and the specific materials used in the teaching. The elements of
instructional routnes include:

l. The teacherds words in getting the studentds attent
giving directions, offering assistance, giving feedback (and correction if necessary), reviewing,
summarizing, and the like

Thematerials that are available to help the student, including visual prompts, visual organizational
supports, models of the finished product, and the like

The studentds role and expected contribution and re
The amount and type of assistance offereth the student

The instructional pacing, number of learning trials, ratio of reviewed to new material, and the like

Environmental components: place, other students, supports to enhance attentional focus

Selfregulation/executive function components:thsa t udent 6 s rol e in identifying
setting goals, making plans, initiating, inhibiting, sethonitoring and evaluating, strategic

thinking/planning [See Tutorial onSelfRegulation/Executive Function Routinds

8. Motivational components: interest level of the task and materials, engaging style of the teacher,

possibilities for fun, rewards for success (e.qg., praise), natural consequences for failure (e.g., poor

grade), and the like

N[OOI

WHY ARE INSTRUCTIONAL ROUTINES IMPORTANT FOR MOST STUDENTS AFTER TBI?

Students with TBI may have significant memory/learning problems, may have difficulty gaining clear
orientation to their tasks, may be disorganized, may have difficuttgntrolling their attention, may process
information slowly, may not be able to determine what will be easy and what will be difficult, may have
trouble identifying key from irrelevant information, and may become easily discouraged because tasks that
were once easy are now difficult. In any of these cases, well planned and well understood routines of
instruction are helpful

WHAT ARE THE MAIN FEATURES OF INSTRUCTIONAL ROUTINES THAT ARE IMPORTANT
FOR MANY STUDENTS WITH LEARNING AND OTHER COGNITIVE PERROIBEEME7A

It should be noted that some instructional curricula include specific guidance in most of the following
domains. Whether they do or do not, it is well for teachers to make deliberate decisions about each of the
following elements of an instructioal routine.

1. A well established and understood routineStudents should thoroughly understand the sequence of

activities that comprise the instructional routine and their role in it. The routine itself should become a habit

d or backgroundd sothatthes t udent 6 s cognitive resources can be focu:c
The instructional routine includes the transition into the lesson and the transition out of the lesson, which

are especially important components for students who have difficultyith transitions. Many students with

TBI have difficulty becoming oriented to tasks. They may also have problems regulating their attention and

processing information quickly. All of these problems can be addressed to some degree with well

established andwell understood routines(See Tutorial orlransition Routines)

2. The studentds under st and.iAmdetytarudidcoutngemenraresdmenonwi | | be
among students who have lost some of their abilities as a result of brain injury. Thus it is important that
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students always know that they can be successful. This understanding is built with a history of success and
with the confidence that comes with knowing that the teacher will collaborate with the student to get the
job done if it is difficult.[See Tutorialon PerformanceOriented versus SupporOriented (Apprenticeship)

Teachingd

3. A simpihbelaséebh/executive functi on stiomlirqutind:r outi neédé a
Many students with TBI have reduced insight into their strengths and weaknesses, are not good at setting

goals or planning how to achieve them, have difficulty initiating or inhibiting, have difficulty monitoring their

own performance andevaluating it, and are not strategic thinkers and learners. These students tend to

benefit rfeomul adtsiedf/ e x e c ut [SeecTutdrial orSeifReguiation/Bxedutven e s 6 .

Function Routine$

4. Adequate support t oManssudentewitd EBthave sidnicars memerar ni ng 6 :
problems or have a long history of failure, frustration, and associated anxiety. These students benefit from
errorless learning proedures.[See Tutorial onErrorless Learning® Video lllustration of Errorless Learnirig

5. A pace of instruction that is as rapid as the student can procedgiany students with TBI have slowed
processing of information as a result of diffuse axonal injury [See Diffuse Axonal injury] or other types of
injury commonly seen after TBI. While it seems logical to slow the pace of instruction to ensure a student
can follow the information provided, slowing the pace may result in increased difficulty maintaining
attention and certainly results in fewer learning trials. Once instructional routines are well understood and
the procedures to be followed assimilated by thetudent, the pace of instruction can and should be faster
than might otherwise be recommendedSee Tutorial onnstructional Pacing

6. Compl ete cl ar idaboutiwhatis éxpectesi®na af thennhoét Snpartannfeatures of

instructional routines for students with cognitive and learning problems is the clarity of the instructions or

other types of task orientation. Qife a eonseqgidnee dfeopoot s 6 mi st al
understanding of what is expected, possibly combined with fear that they will fail. Clarity can be achieved by

ensuring that the student is paying attention before giving instructions, repeating the instructions, repeating

in different words, writing or picturing as well as verbally presenting the instructions, providing a model of

what the task will look like when it is done, and requesting that the student explain what he needs to do

before beqginning the task.

7. Organizationakupports: Students with TBI often have organizational problem§See Tutorial on
Organization and Organizational Suppoit$hese organizational problems are often more serious thahnely
appear on the surface to be. Therefore, students usually benefit from advance organizational support.
Advance organizers can be as simple as a checklist or outline of a task. Often the advance organizer is a
graphic organizer for the task (e.g., a se&s of boxes and connecting arrows depicting the key elements of a
story and their organization). In some cases the organizer can be as explicit as a series of photos kept in

the studentds organizer to outline the steps required |

Video lllistration of Advance Organizers

8. Provision of a large number of learning trialRepetition and Review: Students with learning difficulties
after TBI require considerable repetitiod a larger numbers of learning trials than their peer8 in order to

learn and internalize new material. They also need considerable review of what they have learned and
cumulative review as they continue to learn in the school year. The trick for teachers is to provide additional
repetition and review that the students need wite also making the lessons interesting and fufSee

Tutorial onl earning Trial$ Taping of new materials might allow the student additional options for repetition
of new informdion to enhance learning.

9. Sufficient variation in presentation of learning trialS£nsuring large numbers of learning trials can easily

result in boredom. Equally dangerous, if the materials and instructional tasks do not change, the student
may create such specific associations that the learned material or skill will not generalizeransfer to
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other materials or settings or topics. Therefore, the presentation of the learning task should be varied to
some degree over the learning trials (stimulus generalization) and the response from the student should be
varied to some degree over thlearning trials (response generalizationjSee Tutorial onTransfer of

Training; Generalizatioh

10. Gradual progression from easy to more difficul&ll learning should progress from easy to more difficult
tasks. There are two importantly different ways to guarantee this progressiMideo lllustration of Positive
Behavioral Momentum.

(a) Break a complex task into parts and teach the parts separatelyheteacher can break difficult or

complex tasks into component parts and teach the parts separately so that each step, skill, or concept is

easier to master than if they were taught together within a unified whole. For example, the task of
rememberingtheseguence of events in a story may be made easier
exercises6 (middlegend) pridr ® @xpetting thigskill to be applied to mutiomponent stories.

Once the student demonstrates mastery in the sequencing exees, he can be asked to retell a

sequences of activities in a story. The presumed advantage of this procedure is that it makes it possible for

the student to succeed with relatively simple tasks. The disadvantage is that it fails to retain the

meaningfulness of the story. Furthermore, it assumes transfer of cognitive skills like sequencing from

decontextualized exercises to functional application. This assumption is questionaljfee Tutorial on

Transfer of Training; Generalizatign

(b) Maintain the integrity of the task, but complete the task collaborativelyor example, the teacher can
engage the student in story listening and retelling, but within that integrated activity, give the student
responsibility for only one or two components while the teacher does the rest. For example, the teacher and
the student can collaboratively retell the entire story, with the student contributing only one or two
components. The components of a story and their organization are then taught within the functional activity
of listening to or reading stories and then retelling #m. The advantages of the latter approach is that the
meaning of the entire story is held together rather than being fragmented into parts and the concern about
transfer or generalization is substantially decreased. Perhaps most important is that the tdwsks been

made easy enough for the student to be successful.

In either case, components of complex tasks are added as the student gains mastery.

11. Possibly varied student rolesTraditionally students play relatively passive roles during instruction. The
are expected to follow instructions, complete assignments, answer guestions, and the like. More active
roles are sometimes useful to help manage behavior, heighten attention and engagement, and deepen

understanding of the material. Active roles might ihcu d e : (1) being the teacheros as
peer support, (3)rbgiuhgt enghgrdcubhi veeffinct i[Sed@ routi ne:
Tutorial onSelfRegulation Routine$

12. Motivational supportssMo t i vat or s can be tangible rewards | ike sti
iné |l ater for valued rewards. These are called oextrin:
direct or natural wayto the task. Alternatively, a student may be motivated to read a story because he

wants to understand and enjoy the story. This is call e

activity. [See Tutorial on Intrinsic and Extrinsic Motivation]

The advantage of extrinsic motivators is that they may be more effective for young or discouraged students.
The disadvantage is that the use of extrinsic motivators has a tendency to destroy internal motivation.
Therefore, systems of extrinsic motivatorshould evolve into a system of more natural and internal
motivators as quickly as possible. This includes interesting materials and tasks that help to engage the
student in learning without relying on extrinsic rewards that are not naturally related to tlearning task.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and
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Tutorial:Learning Trials
[See also Tutorials irnstructional Routines Instructional Pacing Errorless Learning

WHAT IS A LEARNING TRIAL?

A learning trial is any event designeatfacilitate the learning of a skill, procedure, piece of information, or
other content. Learning trials can vary from repeated practice of specific facts with the goal of internalizing
those basic facts to a discussion of a novel to a scientific experintein each case, the goal is student
learning as an outcome of the activity.

WHY ARE LEARNING TRIALS IMPORTANT FOR MANY STUDENTS AFTER TBI?

Many students with TBI have attentional, organizational, memory, learning, and other cognitive probl&ms
and posdbly also emotional and motivational problem8 that together necessitate thoughtful planning and
modification of learning trials. Among other things, students with TBI typically need considerable repetition
0 very large numbers of learning trial® in order to learn and internalize new material. They may also need
considerable review of what they have learned and cumulative review as they learn more. The best
approach is for teachers to provide the repetition and review that the students need while alsobsdding

the teaching in application of these skills within new activities to ensure generalization (transfer) and
maintenance of the learning. And successful teachers also make the lessons interesting (intrinsically
motivating), fun, and succes®riented. [See Tutorials orinstructional Routines Errorless Learning

WHAT ARE THE MAIN FEATURES OF LEARRINGS THAT ARE IMPORTANT FOR MANY
STUDENTS WITH TBI?

What follows is a set of dichotomies that may help in making decisions about how best to teach students
with some combination of cognitive, learning, and motivational problems. Thoughtful decision mgkim
necessary in every individual case, guided by the considerations in this discussion.

MASSED VERSUS DISTRIBUTED LEARNING TRIALS:
Video lllustration: Massed vs Distributed Learning Trials
Massed Learning Trialsmtensive, repeated, backo-back practice of a target behavior or skill

advantages:relatively quick learning; may be needed for habit formation or internalization of a skill or
process

disadvantages:well documented problems with generalization and maintenance in many cases if the
practice acivities are not connected in a meaningful way to the activity contexts in which the skills are
meaningful; possible boredom or other negative reactions

Distributed Learning Trialspractice trials are distributed among activities throughout the day:
advantages;pot enti ally facilitate generalization and mainten

disadvantages:may be inefficient in early stages of learning (i.e., not enough learning trials to have an
effect)
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Combination:It is possible and often desirable to create massed learning trials along with distributed
learning trials in naturalistic settings. This combination may be critical for students who have learning
problems that necessitate large numbers of learning trial®ut who also are concrete thinkers and learners
and therefore have difficulty with transfer or generalization.

DISCRETE VERSUS EMBEDDED LEARNING TRIALS

Video lllustration: Discrete vs Embedded Learning Trials

Discrete Learning TrialsThe target skill is removed (for practice) from its place within integrated activities
(e.g., practice specific grammatical forms or word meanings outside of the context of semantically and
pragmatically meaningful communication)

advantages:Some childrenmay require discrete trials to discriminate and attend to the specific learning
target ; discrete trials may | end t hemgimldequate t o greater
practice

disadvantages:By removing the learning target from its meangful context, one may inadvertently teach
the wrong meaning (e.g., John | earns to say oOhelpd6 in |
to the need for help); weldocumented problems with generalization; boredom

Embedded Learning Trial€ractice is embedded within activities natural for the targeted behavior (but not
necessarily natural settingde . g. , coul d toaukted ptlhaecrea piyn) opul |

advantages:potentially facilitate generalization and maintenance (i.e., the stimulus cues for therget
behavior and responses to the target behavior are those that will elicit and maintain the behavior in natural
activities)

disadvantages:child may fail to focus on the learning target if the activity is too complex
Discrete:associated loosely withtraditional behavioral approaches to teaching
Embeddedassoci ated | oosely with onaturalistic6 | anguage t

But please note:Many behavioral psychologists advocate the use of embedded learning trials for scientific
behavior analytic reasons.

Combination:It is possible to combine discrete and embedded learning trials by having the student practice
a targeted skill in a discrete manner, followed immediately by embedding the skill in a functional activity.
CONTEXSENSITIVE VERSUS DECONTEXZBBILEARNING TRIALS

Video llustration: ContextSensitive vsDecontextualized Learning Trials

ContextSensitive Learning Triald-earning takes place within a context (place, activity, people, stimuli and

reinforcers) that is natural for the learner andhe learning target. For example, learning reading
comprehension strategies for specific types of reading
using the reading texts of the various content curricula (versus in a clinic room using materialsentthan

curricular materials)
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advantages:potentially facilitates generalization and maintenance; stimuli and reinforcers are more likely
to be natural, thereby promoting generalization/maintenance

disadvantages:may be difficult to achieve an adequate nmber of learning trials; may be difficult to ensure
that the learner is focused on the learning target

Decontextualized Learning Trial$2ractice is offered in a training context (place, activity, people, stimuli and
reinforcers) without features of the ntural environment

advantage:easier to ensure large numbers of learning trials; may be easier to ensure focus
disadvantage:may block generalization and maintenance

Combination:Again, it is possible to combine approaches, perhaps introducing a strategy outside of a
natural application context, and subsequently applying and practicing the strategy in context. However, in
the case of students who are concrete thinkers and learnefgsery young or frontal lobe injury), one must
always be concerned about transfer of training (generalization).

PLANNED VERSUS INCIDENTAL LEARNING TRIALS

Video lllustration: Planned vs Unplanned Learning Trials

Planned learning trialsThe time, place, ad activity for learning, as well as the specific teaching
procedures, are planned by the teacher

advantages:easier to achieve an adequate number of efficient learning trials; easier to organize the
teaching targets in an effective manner

disadvantages:if not natural, may interfere with generalization and maintenance

Incidental learning trialsteachers, parents, and others seize teachable moments when the opportunity to
|l earn occurs naturally (o06follow the childds | eadd)

advantage:may facilitate motivaton and generalization/maintenance

disadvantages:may not provide for sufficient practice unless everyday people are included as teachers;
may not support well organized teaching

Combination:Again, it is possible for teachers to plan specific learning trials, but also encourage other
adults (e.g., assistants, parents) to capitalize on incidentally occurring teaching opportunities within a
generally planned approach.

DELIBERATE VERSUS INVOIARY LEARNING
Video lllustration: Deliberate vs Incidcental Learning Trials

Deliberate:The | earner s conscious goal is to learn or r ememt
student memorizes material in preparing for a test)

advantage:quicke r | earning for those capable of o0trying to | ea
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disadvantages:learning is less deep and therefore may not endure; impossible for children who lack the
cognitive ability to understand learning as a goal and/or who lack deliberate asseto learning strategies

that need to be used when one is o0trying to |learno
Involuntary( 0i nci dental é in a second sense of this term): Thi
learn anything, but rather to complete the activity; learning is afpioduct of processing the learning target

as a means to achieve the activityds goal (e.g., studel

little story, but incidentally learn a social skill in the process).
advantage:promotes deeper procesing (understanding) and therefore endures longer

disadvantage:may require teacher creativity to design learning tasks
CONSEQUENGERIENTED VERSUS ANTECEERNIPORTED LEARNING

Video lllustration: Consequenc®riented vsAntecedentSupported Learning Trials
Consequenceoriented: The learner is asked to perform, with learning resulting fro the
feedback/reinforcement provided after the performance; improvement is indicated by increasing
percentage of correct responseqSee Tutorial onTraditional Training Model versus Apprenticeship

Teachingd

advantage:There is a long history of theory and evidence supporting this approach to teaching foresal
populations and teaching targets

disadvantage:This approach necessarily includes considerable failure, which is dangerous for some
|l earner s; oOerrorless |l earningdé is known to be best for
supports

Artecedentsupported: The learner is provided with whatever support is necessary to produce the correct
response, with improvement indicated by systematically
modeélad so associated wdupp orptosd tiinv eb eblreahvaivdroal psychol og)y
scripted and supportoriented approaches to teaching)

advantage:There is little failure, which is important for those who need errorless learning because of their
cognitive or emotional profile

disadvantage: Some people find it harder to document progress (not a real disadvantage); hard to mobilize
needed supports in all contexts; for some people and some learning targets, failure is useful for efficient
learning (i.e., trial and error learning)

Consequerre-oriented: associated loosely with traditional operant behavioral approaches; however, not all
Obehaviorally orienteddé teaching relies |l argely on con:

Antecedentsupported:a s soci ated | oosely with apprenti mackesi p appr oz:

CombinatonnMany oObehavioral 6 teaching approaches advocate ri
learning) along with organized consequences. Similarly apprenticeship teaching that focuses on antecedent
supports does not neglect natural ad logical consequences.
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EXTRINSICALLY VERSUS INTRINSICALLY REINFORCED LEARNING TRIALS

Video lllustration: Extrinsically vs Intrinsically Reinforced Learning Triakrinsically reinforcedSuccess is
rewarded with a sticker, token, points or other reinfcer that is not naturally and logically related to the
behavior in question

advantage:Highly desirable extrinsic reinforcers may have the effect of engaging the student and changing
behavior quickly

disadvantages:Extrinsic reinforcersdo not facilitate transfer to natural activities and may foster
dependence on extrinsic reinforcement in the long run; many experiments with many populations have
shown that reliance on extrinsic motivation destroys internal motivation

Intrinsically reinbrced: Success is rewarded with the logical and natural outcome of the behavior. For
example, communication success is rewarded with satisfying interaction; academic effort is rewarded with
a good grade;

advantages:Intrinsic reinforcement facilitates trasfer to natural contexts and blocks undesirable
dependence on extrinsic reinforcers;

disadvantage:Natural and logical consequences of a behavior may not initially be strong enough to
motivate the behavior in the case of a person with a long history ofltae

Combination:Combining approaches may again be useful, for example using extrinsic reinfordaisally to
engage the student, but then shifting as quickly as possible to intrinsic reinforcement because of the
dangers associated with long term use of rewards that are not naturally and logically related to the behavior
that is being taught.[See Tuorial on Extrinsic and Intrinsic Motivation]

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Retrieval & Retrieval Problems

WHAT IS RETRIEVAL?

Video lllustration ofTypes of Retrieval'here are three main aspects to memory or learningncoding(i.e.,
putting the memory into ones head or knowledge basestorage (holding the memory there over time); and
retrieval (pulling the memory out when needed). Thus retrievaltige act of remembering something that
was previously learned or experienced. It can either bleliberate retrieval (i.e., trying to remember; using
strategies to remember) oinvoluntary/effortless retrieval (i.e., memories or learned information or sigll
come to mind with no effort, possibly triggered by environmental events). Retrieval can include retrieval of
words, information, skills, habits, or personal experiences.

WHAT RETRIEVAL PROBLEMS ARE ASSOCIATED WITH TBI?

Retrieval problems of one sort oanother are associated with many types and locations of brain injury.
Retrieval problems, including word retrieval problems, are among the most common symptoms of brain
injury. [See Tutorial orWWord Retrievd]

1. Difficulty retrieving words can be caused by damage to several parts of the brain because word
meaning information is stored in many parts of the brain and involves large numbers of neural
connections. Word retrievapbr obl ems ar e particularly associated wi
left hemisphere (toward the back and bottom of the left frontal lobe and front of the left temporal
lobe) and with other parts of the frontal lobes that are associated with retrieval geally.

2. General difficulty with effortful or strategic retrieval (trying to remember) is usually associated with
damage to the frontal lobes, common in TBI. Encouraging these students to try harder to
remember may just make their problem worse.

3. Retrievalpr obl ems are also associated with anxiety. o0Per
experience and everybody reports that it is harder to retrieve information or words when
experiencing significant anxiety. Some degree of anxiety is common after TBI, possiblggdecific
neurologic reasons and possibly because so much in life is more difficult and frustrating after a
brain injury.[See Tutorials onAnxiety on Instructional Routines on PerformanceOriented versus
SupportOriented (Apprenticeship) Teachifg

WHAT ARE TH#AIN THEMES IN INTERVENTION AND SUPPORT?

1. Understanding the ProblemAs with all problems, step one is understanding the problem. Retrieval
problems are easily misidentified as lack of knowledge. Psychological or spetuiguage testing helps to
identify specific retrieval and word retrieval problems. One way to identify and document retrieval problems
is to present tasks with different response requirements: free retrieval, cued retrieval, and recognition
memory. If the student performs significantly liger on cued retrieval and recognition memory tasks than

on free retrieval tasks, then there is reason to believe that the student has a specific retrieval problem.

o Free retrieval:previously presented information or skills/procedures need to be retrievémm
storage with no external support (e.g., o0Tell me wh

e CuedretrievalSome cues are provided to structure and supp:
know that chapter yowhowasimvaved.L.2And where Wererihley attheo u t
time? And how did istart? 6 ) .

¢ Recognition memoryln this case, the individual does not have to retrieve information; rather the
task is simply to affirm or deny. For example, true/false and multiple choice quists are
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2. Accommodations Accommodations need to be made for students with retrieval problems in both testing
and instruction. With all students who have specific retrieval problems, staff and parents need to use
something other that free recall quizzing to find out what the studeknows and to teach new information.
These tasks are by definition difficult for students with retrieval problems, cause frustration, and do not
allow the student to reveal what he knows. Therefore, adults should get into the habit of asking questions
(if questions are needed) that embody some kinds of supports (cued retrieval or recognition memory).

Testing Accommodationslf a student has documented retrieval problems, then test procedures should use
recognition memory tasks (e.g., multiple choice owt/false) rather than or in addition to free retrieval

tasks. Retrieval tasks may simply reveal what you already knéwhat the student has retrieval problems.
These tasks will NOT tell you what you want to find out with testtigamely what the studentactually

knows in his head.

Instructional AccommodationsSimilarly, everyday instructional tasks should not be organized around
teacher questions requiring students to retrieve information without support. This will simply frustrate the
student and little teaching and learning will be accomplished. Apprenticeship teaching procedures can be
used. These procedures do not rely on ongoing demands for unassisted performance from the student.
[See Tutorial onApprenticeship Teachinp

Conversational Accommodations and SupportiSee Tutorial orWord Retrieval
3. Instructional Strategies to Assist Studentwith Retrieval Problems

Errorless Learning Taskawith students who have significant and general memory problems, teachers
should always try to use errorless learning procedures in their teachifi§ee Tutorial onErrorless Learning

Semantic Maps:With students who have relatively specific word retrieval problems, helping them to

memory tasks (e.g., 0So, John, we

need

organize their word knowl ed g {Seailutdribls otMéord Retrievaliand mappi ngo

Semantic Mapping]

Elaborative EncodingMu | t i pl e 0 Re Providiegvaadrietyobassbaasods: including multi
sensory association®f or new i nformation may create useful
when it is needed. New information should be as well elaboratédn an organized way as possble.

Retrieval StrategiesTeaching the student retrieval strategies can be effective, but only for students whose
general cognitive functioning is at a high enough level that retrieval strategies can be remembered and
used functionally.Effortful retrieval is retrieval guided by an organized retrieval procedure or strategy. In
most cases, the goal is to activate related words or information or experiences so that the desired word or
information or experience will be triggered.

For example, in searchingdr a word, it is wise to begin describing the concept in an orderly way, thereby
activating retrieval routes that may trigger the desired worfSee Tutorial orWord Retrievel Similarly, in
searching for information, it is wise to begin reciting what one knows, thereby activating related information
that may facilitate retrieval of the desired information. In attempting to remember the location of an object
(e.g., ones keys), its wise to retrace ones steps, again activating related experiences that may trigger the
placement of the object[See Tutorial onTeaching Cognitive and Learning $tegies

Apprenticeship Teachingin general, students with specific retrieval problems may benefit from teaching
routines that are more toward the supporbriented (apprenticeship) end of the teaching spectrum than the
performanceoriented end of the spetrum. [See Tutorials orPerformanceOriented versus Support
Oriented (Apprenticeship) Teachingnd Instructional Routine$
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Practice Asking for HelpStudents may need help remaining calm when faced with a retrieval problém
and then asking for assistance in retrieving the information. Asking for help is better than suffering in

silence.

Written byMark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Organization And Organizational Supports
WHAT IS ORGANIZATION?

To be successful in school and in life, peopleeed to be able to organize their things, their activities, their
thinking, their writing, and their speaking. For students, organization of things includes keeping school
papers in appropriate files/folders, keeping possessions in the cubby or locker iornse semblance of order,
and ensuring that there is some sensible storage system for clothes, school things, and other items in their
room. Organization of activities includes maintaining a schedule and moving easily from activity to activity,
following acepted social protocol in activities, like eating out, and organizing study time effectively to get
everything done in the allotted time. Organized thinking includes placing ideas together in reasonable
systems, being able to break large tasks into smallégisks that fit together in a logical and reasonable way,
solving problems in a stegby-step manner, and the like. Organized writing and speaking includes telling
stories and describing events in an organized manner and recognizing the needs of the commatioo
partner. Some individuals are extremely organized thinkers and can live effectively in a world of

di sorganized things. They dondt need thiaregs around t hei
organized thinkers may need the things around them tme very well organized.

Cognitive psychologists use terms |ike oO0cognitive schel
representations within which isolated bits of information or isolated behaviors become integrated and

meaningful) to refer to themental realities that are the basis for virtually all meaningful, successful thinking

and behavior in the real world. Cognitive schemas or knowledge structures are the basis for:

1. cognitive processes like remembering (thinking back in time in an organizedyy, planning
(thinking forward in time in an organized way), grouping (putting items together according to salient
attributes), sequencing (putting events together as they are organized in time) and other
organizational processes;

2. language competence irthe domain of organized discourse (e.g., understanding and producing
narratives, writing essays, maintaining coherent conversations, and other forms of connected
language);

3. activities of daily living like dressing, grooming, and eating;

4. successful socialbehavior in realworld social contexts.

Typically developing kindergartners have already internalized hundreds of these organizing schemes, which

enable them increasingly to think, act, talk, and solve problems in an organized manner. These schemes

rangefrom very basic twepart associations that can be acquired in infanc§ for example, drop an object; it

falls 6 to complex social script® like the things, foods, activities, language, and songs that constitute a

typical birthday party. In the latter cas, there are many distinct pieces of knowledge that are integrated

together to form the childds compl ex, but organized un:
understanding that enables the child to act in a socially successful manner at the pesg, to remember

events that occurred, and to talk about the party in an organized manner..

Organizational schemas that include people and their activities are called scripts. For example, pieces of

knowledge that are brought together to form the eatt-McDonalds script include places (e.g., the

restaurant, the ordering counter, the eating sections, the bathrooms), people and their roles (e.g.,

customers, clerks, cooks, managers), things (e.g., cooking items, serving items), apparel (e.g., the special

clothes that the staff wear), | anguage (e.g., OWould you
By age 5, typically developing children have internalized a large number of these scripts, which help them to

behave in an organized way in many plas and under many circumstances, to engage in sogiltamatic

play, to remember their experiences, and to talk about their experiences in an organized way.

Transition times offer adults opportunities to teach children many new cognitive schemas or knowledge
structures. [See Tutorial oriTransition Routine$ When activities end with a review of what the child was
trying to accomplish, what the plan was, what he did, and how it turned out, he has an opportunity to
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solidify that particular activity as a script, but also to internalize one of the most importalf—regulation

routines, GoalObstaclePlanDo-Review.[See Tutorial onSelf-Regulation Routine§ These important ways

of thinking are further reinforced when the next activity béts with a statement of the goal and formulation

of a plan. Thus transition routines offer adults an opportunity to teach children how to think in an organized

way, how to plan, how to remember, how to talk in an organized way, and how to organize théiatier to

achieve their goals in a way that is consistent with the interests of others. When these routines become
internalized and habituated-over ti me, across settings, datmd across peo
student can be expected to handle &nsitions with greater ease and, more important, will be able to think

in a more organized manner, with all of the advantages that go with organized thinking.

WHAT ORGANIZATION PROBLEMS ARE ASSOCIATED WITH TBI?

Organizing schemas like scripts, plans, armther mental models are processed and implemented by the
frontal lobes. The frontal lobes of the brain are particularly vulnerable to brain injury, and thus, damage to
frontal lobes accounts for much of the disorganized behavior of students with brain ijjuChildren who
have been injured at a young age often have mastered very few of these organizing schemes, in part
because they need many more learning trials than other children, but even more because adults typically
give these childrenLESSrather than more exposure to the organizing schemes. Because of the disability,
they may simply have fewer opportunities to experience the events in the world, and thus have less
opportunity to form effective schemas. Students who are older at the time of injury hahed greater
opportunity to master a wide variety of organizational schemes, but may lose these scherdes lose
access to themd due to the brain injury.

WHAT ARE THE MAIN THEMES IN INTERVENTION AND SUPPORT FOR STUDENTS WITH
ORGANIZATIONAL IMPAIRMENT?

Need foran External Advance Organizer
Video lllustration of Advance Organizers

One of the keys to teaching schematic organization or knowledge structures comes from the common

sense adage, o0lf you dondt knowmaumr Wday sarceundinheg tagl
physical organization, like getting around cities one has never visited before. It also applies to activities, as

anyone will attest who has breathed a sigh of relief seeing a sequence of pictures following the dreaded

words O0Some assembly requiredé. The sequence of pictures
map through the unfamiliar and complex activity. Similarly, PhD students are grateful for the lengthy

detailed outline they are told to follow in writing tHedissertation. A PhD dissertation is a large,

multifaceted project, and without advance guidance pr o
the brightest of students.

So a omapdé in this broad sense o fthaticdnéelptwghram i s an advan:q
organizationally complex task. For preschoolers, an organizer map can be as simple as a set of
photographs, presentedtogd own, representing the daily schedule at h

is also represented by places thatlictate specific activities and containers. The art corner is for art

activities, the water table is for water play, the dreagp area is for pretend play, the snack table is for

snack, cubbies are for my personal things, and so on. Thus more abstractagdike activities and

sequences and categories are Omappeddé by physical spac:
distinct, the preschooler is much more likely to behave in an organized manner.

By first grade, the places and photographs that aresaful for preschoolers may be replaced by graphic
organizers on paper. For example, a student who does not know how to tell or write an organized story will
benefit from a chartd a set of boxes and connecting lined that dictates what information to inalide and in
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what order. The chart might have three boxes next to each other at the top of the page for characters,
place, and time. These boxes would then be connected by a line to a large box immediately below
representing the event that gets the action sirted, the initiating event. That box leads to the next,

representing the charactersd responses to that event.

then the unfolding action; and finally the resolution or end of the story. With this simpledaorganized map
as a guide, even disorganized students can write well elaborated and well organized stories, which would
be impossible without the map.

As the child ages into adolescence, graphic organizers shift to more structured planning tools such as
written outlines and day planners with an emphasis on sequencing of events by time. These external
organizers become essential in maintaining the organizational flow of day to day events. Most students will
continue to need to rely on some sort of externakganizer as a compensatory tool for the remainder of

their lives.

As with all supports, the goal is to have the map available for as long as it is needed, but then gradually
reduce dependence on physical supports as the student internalizes the orgarianal structure and it
becomes a habit[See Tutorial onGraphic Organizers

Models of Completed Projects

A second critical support for students with organizational weaknessas/ery clear idea of exactly what they
are trying to accomplish. o0This is what it wild]l
be in a position to give their students. The model might be as simple as a filled in page of math problems.
Or it might be a one page essay with three paragraphs. Or it might be an art project. The key idea is that

students who have difficulty imposing organization on their thinking and behavior need a very concrete idea

of what the outcomed the productd will look like. This also applies to college students who are always
grateful when professors show them what a good essay looks like before asking them to write one of their
own.

Advance Rehearsal

Rehearsal is useful as preparation for any difficult or strefd task. In elementary school, the first few

weeks of the school year are a time to teach the classroom routines and scripts explicitly and with sufficient

repetition so that the students habituate these routines and scripts. Some schools invite middledamgh
school students in a day early in the fall to walk through their schedule and gain some familiarity with
places and routines. Parents often ask their children to practice what they are going to say before going
solo to a party or other event. Thushearsal is a common sense procedure.

In school settings, it is well to ask students to rehearse transition routines before they are expected to
negotiate the transitions on their own. When necessary, use of maps and graphic organizers should be
utilized to ease the transition.

Cues and Prompts

o0k

Cues and prompts (06coachingé) are a common support for
get lost and then lose focus within the course of the organizational activity. .

Collaboration

When tasks ae organizationally complex, it is useful for teachers or aides to offer their services as

coll aborators. oOLet6s get this done togethero is a usel
responsibility for more and more components as it becomes gible to do so. This systematic reduction of

supports is critical for facilitation of the studentds
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0This is Hard, | Need Helpbd

Whet her itds a preschooler trying to tie her shoes or
skill when faced with organizationally demanding tasks is to ask for help. Teachers and parents should
routinely remind students, o01I1lf it gets tough, ask for |

I need hel p6, t he yentifyavhy the faskis harde anditeek rqliest specific tiypes of

help: 0This is hard for me because(SeeTutorigjorSel- need t hi s ki
Regulati;n Routineg

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Retrieval & Retrieval Problems
WHAT IS RETRIEVAL?

Video lllustration of Types of Retrieval.

There are three main aspects to memory or learningncoding(i.e., putting the memory into ones head or
knowledge base)storage (holding the memory there over time); ancetrieval (pulling the memory out when
needed). Thus retrieval is the act of remenating something that was previously learned or experienced. It
can either bedeliberateretrieval (i.e., trying to remember; using strategies to remember) or
involuntary/effortless retrieval (i.e., memories or learned information or skills come to mind tvibo effort,
possibly triggered by environmental events). Retrieval can include retrieval of words, information, skills,
habits, or personal experiences.

WHAT RETRIEVAL PROBLEMS ARE ASSOCIATED WITH TBI?

Retrieval problems of one sort or another are ass@ted with many types and locations of brain injury.
Retrieval problems, including word retrieval problems, are among the most common symptoms of brain
injury.

[See Tutorial oriWord Retrievdl

1. Difficulty retrieving words can be caused by damage to several parts of the brain because word
meaning information is stored in many parts of the brain and involves large numbers of neural
connections. Word retrieval problems are partituar | y associ ated with the o1l an
left hemisphere (toward the back and bottom of the left frontal lobe and front of the left temporal
lobe) and with other parts of the frontal lobes that are associated with retrieval generally.

2. General dificulty with effortful or strategic retrieval (trying to remember) is usually associated with
damage to the frontal lobes, common in TBI. Encouraging these students to try harder to
remember may just make their problem worse.

3. Retrieval problems arealsogas oci at ed with anxiety. oOPerformance a
experience and everybody reports that it is harder to retrieve information or words when
experiencing significant anxiety. Some degree of anxiety is common after TBI, possibly for specific
neurologtc reasons and possibly because so much in life is more difficult and frustrating after a
brain injury.[See Tutorials onAnxiety on Instructional Routines on PerformanceOriented versus
SupportOriented (Apprenticeship) dachind

WHAT ARE THE MAIN THEMES IN INTERVENTION AND SUPPORT?

1. Understanding the ProblemAs with all problems, step one is understanding the problem. Retrieval
problems are easily misidentified as lack of knowledge. Psychological or spetiguage tsting helps to
identify specific retrieval and word retrieval problems. One way to identify and document retrieval problems
is to present tasks with different response requirements: free retrieval, cued retrieval, and recognition
memory. If the student peforms significantly better on cued retrieval and recognition memory tasks than

on free retrieval tasks, then there is reason to believe that the student has a specific retrieval problem.

o Free retrieval:previously presented information or skills/proceds need to be retrieved from
storage with no external support (e.g., o0Tell me wh
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e CuedretrievalSome cues are provided to structure and supp
know that chapter youread? Lét s t h i whowas inwlved .....? And where were they at the
time? And how did istart? 6 ) .

¢ Recognition memoryin this case, the individual does not have to retrieve information; rather the
task is simply to affirm or deny. For example, true/false @multiple choice questions are
recognition memory tasks (e.g., 0So, John, we need
or Sally?¢6).

2. AccommodationsAccommodations need to be made for students with retrieval problems in both testing
and instruction. With all students who have specific retrieval problems, staff and parents need to use
something other that free recall quizzing to find out what the student knows and to teach new information.
These tasks are by definition difficult for studentsith retrieval problems, cause frustration, and do not
allow the student to reveal what he knows. Therefore, adults should get into the habit of asking questions
(if questions are needed) that embody some kinds of supports (cued retrieval or recognitiommoey).

Testing Accommodationsf a student has documented retrieval problems, then test procedures should use
recognition memory tasks (e.g., multiple choice or true/false) rather than or in addition to free retrieval
tasks. Retrieval tasks may simply real what you already knowd that the student has retrieval problems.
These tasks will NOT tell you what you want to find out with testthgamely what the student actually

knows in his head.

Instructional AccommodationsSimilarly, everyday instructionahsks should not be organized around
teacher questions requiring students to retrieve information without support. This will simply frustrate the
student and little teaching and learning will be accomplished. Apprenticeship teaching procedures can be
used. These procedures do not rely on ongoing demands for unassisted performance from the student.
[See Tutorial onApprenticeship Teachinpy

Conversational Accommodations an8upports:[See Tutorial orWord Retrieval
3. Instructional Strategies to Assist Students with Retrieval Problems

Errorless Learning Tasksith students who have significant and general memory problems, teachers
should always try to use errorless learning procedures in their teachifi§ee Tutorial onErrorless Leaning]

Semantic Maps:With students who have relatively specific word retrieval problems, helping them to
organize their word knowl ed g {Seeiutorials otdord Retrievgliand mappi ng o6 |
Semantic Mapping]

Elaborative EncodingMu | t i pl e 0 R e ProvidiegraadrietyRbassbaasodd:including multi
sensory association®f or new i nformation may creat efomatienf ul or et r i e
when it is needed. New information should be as well elaboratédn an organized way as possible.

Retrieval StrategiesTeaching the student retrieval strategies can be effective, but only for students whose
general cognitive functioning is aa high enough level that retrieval strategies can be remembered and
used functionally.Effortful retrievalis retrieval guided by an organized retrieval procedure or strategy. In
most cases, the goal is to activate related words or information or experg&s so that the desired word or
information or experience will be triggered.

For example, in searching for a word, it is wise to begin describing the concept in an orderly way, thereby
activating retrieval routes that may trigger the desired worfSee Tutorial orWord Retrievdl Similarly, in
searching for information, it is wise to begin reciting what one knows, thereby activating related information
that may faciltate retrieval of the desired information. In attempting to remember the location of an object
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(e.g., ones keys), it is wise to retrace ones steps, again activating related experiences that may trigger the
placement of the object[See Tutorial onTeaching Cognitive and Learning Strategies

Apprenticeship Teachingn general, students with specific retrieval problems may benefit from teaching
routines that are more toward the suppororiented (apprenticeship) end of the teaching spectrum than the
performanceoriented end of the spectrum[See Tutorials orPerformanceOrientedversus Support
Oriented (Apprenticeship) Teachingnd Instructional Routine$

Practice Asking for HelpStudents may need help remaining calm when faced with a retrievabptem &
and then asking for assistance in retrieving the information. Asking for help is better than suffering in
silence.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Approaches To Teaching: Traditional Training Versus Apprenticeship

[See also Tutorials onnstructional Routines Errorless LearningInstructional Pacing Learning Trials

WHAT IS THE TRADITIONAL TRAINING MODEL OF TEACHING (PERFORIENNEE
TEACHING?

Traditionally, teaching routines involve the following sequence of steps:

identifying a learning task

modeling the target behavior for the learner

demanding/requesting performance from the learner, possibly with cues or prompts to facilitate
successful performance

providing corrective feedback (in the event of failure) or motivational feedback (in the event of
success) to the learner after he or shperforms

> whe

Most teachers routinely teach by asking questions (or demanding other types of performance) and then
giving feedback. This type of teaching is very popular and can be successful for many students.

The following categories of students are NOT gboandidates for teaching that highlights performance
(remembering that even a simple question is a performance demand).

1. Anxious studentsfor students who are anxious, this style of teaching can be extremely problematic
because it highlightsperformance demands, which cause anxietyAt the core of all such teaching, however
pleasant and supported it may be, is the demand for performance. Performance demands typically induce
anxiety in every human being, but particularly in students who are &us and who frequently fail when
required to perform.

2. Students with a significant history of failureStudents who are discouraged or depressed because of a
substantial history of failure should experience as much success in school as possible. Appoesship
teaching can be used to guarantee success, whereas performanogented teaching leves more room for
student failure.

3. Students with serious memory problemszor st udents with serious memory pro
more readily than correctesponses (perhaps because of the emotionality associated with errors). Thus

errorless learning is preferable for these children versus performanoéented teaching that opens the

door to errors.

4. Manipulative students:Students who like to manipulateadults are given opportunities to manipulate
when the are asked to perform.

5. Oppositional and defiant studentstor students who aredefiant, performanceoriented teaching can be
dangerous because itreates many opportunities for defiancelt is far beter for teachers to reduce the
opportunities for defiance than to have to react to repeated acts of defiance.

WHAT IS THE APPRENTICESHIP MODEL OF TEACHING (82 HENRED TEACHING)?

The alternative model of teaching is that associated with apprenticeshiphich has the following sequence
of components:

1. A meaningful task is identified.
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2. The teacher makes sure the student knows exactly what the learning target looks like (e.qg., via
modeling, visual supports, etc.).

3. The teacher invites the learner tparticipate as a collaboratoras much as possible (without
demanding performancedt hat i s, oOoOwe work as a team to ensure t
compl eted successfullyd).

4. The student acts independently only when fully ready to do so.

The learningoccursnoas a product of omodel +plus+performance
demand+plus+feedback/ rei nf or csuppertedpérticipdiiantwiththet her as a p1
learner accepting more and more responsibility as competence and confidence grow. In apprenticeship

learning, there reed be no errorsd or associated anxiety and need to escape.

The simplest form of apprenticeship teaching occurs in the following math teaching routine:

Teacher: We need to figure out which of these piles is more; can we do it as a team?
Student: OK

Teache: OK: there are 7 here and 4 heré | think this is mored what do you think?
Student: yes

Teacher: We did it! 7 is more than 4; | etbds say it tog:
Both: 07 is more than 46

Teacher: great; ready to do one alone? or do you want to do it as a team ag@ain

etc etc

This is contrasted with a direct question, which may elicit anxiety in some studef8ge Tutorial onAnxiety
and defiance in othergSee Tutorial onOppositionality.. The teaching routines of Direct Instruction
programs are organized around this routine of errorless learnidgerrorless because the student does the
task with somebody ése long enough to be confident when asked to do it alone. Furthermore, errors are
0 p< er r edthakis]iba teacher expects that the student will have difficulty, then the teacher offers
the support needed to ensure that the student will be succeadf When Direct Instruction teaching routines
are well implemented, the students experience no anxieyand learning can be fun[See Tutorial on

Errorless Learning

Apprenticeshiplearning is used in many important types of teaching in which errors are unacceptable (e.g.,

resident surgeons learning surgery; apprentice plumbers, electricians, auto mechanics, and others learning

their trades). It is also standardly used by parents their interaction with young children. It is the approach

to teaching that has been used throughout history and across cultures when the teachers know that the

learning is extremely important and that errors need to be avoided. It is a teaching style tisatised less

commonly than performanceoriented teaching in schools; however, it is quite easy to implement. For

example, in OT a block design task can be introduced a:
make something that looks like this piat r e . Cémon, we can do this together. o
given more responsibility as he gains skill and confidence.

It is interesting to reflect on the fact that Direct Instruction progrant often thought to be purely
performance orientedd use a teaching routine much like that described here as apprenticeship learning.

THE 90-90 RULE

A good rule of thumb in teaching students who are anxious, discouraged, or defiant, or who have a serious
memory problem is the 9890 Rule:

1. Ask the student to perform (e.g., to answer a question) only if you atdeast 90% certain that the
student will be successfulIf you are not 90% certain, then provide the supports necessary to
ensure that the student will be successful.
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2. Make certain hat the student is successful in at least 90% of learning triale.g., answering
guestions) over the course of the day. Students with disability often fail at an alarmingly high rate
of failure, explaining much of their anxiety and negative behavior.

WHY IS APPRENTICESHIP TEACHING PARTICULARLY IMPORTANT FOR MANY STUDENTS
WITH TBI?

Many students with TBI have severe memory problems, and therefore should not be forced to make errors

in their learning (because er r oisusandhave i bidtody pf.failukkany st ude:
since the injury, particularly in relation to their standards of success from before the injury. And many

students with brain injury have a long history of manipulativeness or oppositionality. For all of these

reasons, sudents with brain injury are often strong candidates for apprenticeship style teaching.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Word Retrieval®& Word Retrieval Problems

WHAT IS WORD RETRIEVAL?

The terms oword retrieval é and oword findingodé refer to
then producing the word or words needed to express a thought or name an object. Word retrieval & on

among many types of information retrieva]See Tutorial orRetrieval Because words have two very

different storage systems in the brain, word retrieval relies on the development of both systems.

Meaning (or Semantic) Storage Systerthe meanings of words are stored in the brain as a large number of

connections and system®f connections among nerve cells. These connections correspond to what we call

word associations. For example, when a person is asked
a bird (category). Like all birds, they fly and sing and ...(actiotslh ey 6r e not used for food o]
anything except to look at and listen to (use/function); they have a beak and wings and skinny little legs

and feet (parts); they are small and grayish and round, with a shrill call (attributes); they make their nasts i

trees and are found in the following locations in summer ... (location); and when | think about sparrows, |

think about my wuncle the bird man. .. (idiosyncratic ass:
here; however, the important concepsithat word meaning is a set of more or less organized associations

that correspond to large numbers of neural connections in the brain. These neural connections can

encompass | arge and distant areas of t heutbaditno tEmacth mq
word in the brain.

Sound (or Phonologic) Storage Systemm: order to say a word, we also need to know what sounds go
together to make the word. These sounds and their organization are stored in the phonologic storage
system of the braind again, a set of nerve cell connections, but this time not so wide spread in the brain.

Thus there are two storage systems and they need to work in harmony in order to support fast, fluent, and
effortless retrieval of words.

Word retrieval problems occur whea student tries but fails to produce a word that is known to be part of

his receptive vocabulary (i.e., he knows the meaning of the word and has produced it before). Word retrieval
probl ems ar e i nothed atngdi eldy dti H & i @t nbtibeing able owayfvhlatu st r at
one want s, by frequent use of nonspecific words |

i 0
admi ssion of retrieval difficulty (e.g., 0l know t

k e
he wi
Word retrieval problemsnight result in slow but accurate retrieval (i.e., there is a delay, but the student

manages to retrieve the word), slow and inaccurate retrieval (i.e, there is a delay, and the word produced is

incorrect), fast but inaccurate retrieval (the student retriees a word quickly, but it is incorrect), or total

retrieval failure (i.e., no word is produced). A speetdmguage pathologist might be able to document word

retrieval problems by comparing the results of a receptive vocabulary test (i.e., understandimgds) with

an expressive vocabulary test (i.e., naming things or pictures).

WHY ARE WORD RETRIEVAL PROBLEMS IMPORTANT FOR MANY STUDENTS AFTER TBI?

Students with a wide variety of disabilities are known to have word retrieval difficulties. These include

specific learning and specific language disability, reading disability, attention deficit/hyperactivity disorder,

fluency disorders, and brain injury. Word retrieval problems of one sort or another are associated with many

types and locations of brain injuryDifficulty retrieving words can be caused by damage to several parts of

the brain because word meaning information is stored in many parts of the brain. Word retrieval problems

are particularly associated wit h (toward thedblack and bottogne zones 6 ¢
of the left frontal lobe and top of the left temporal lobe) and with other parts of the frontal lobes that are

associated with retrieval generally.
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General difficulty witheffortful or strategic retrieval(i.e., trying to retrieve the word is usually associated

with damage to the frontal lobes, common in TBI. Encouraging these studentsrioharderto remember or

to retrieve the word may just make their problem worse. Retrieval problems are also associated with

anxi et ymanochkee rafnoxri et y6 i s a common experience and everyb
information or words when experiencing significant anxiety. Some degree of anxiety is common after TBI,

possibly for specific neurologic reasons and possibly because much in life is more difficult and

frustrating after a brain injury[See Tutorials orAnxietyand on PerformanceOriented versus Support

Oriented (Apprenticeship) Teachirg

WHAT ARE THE MAIN THEMES IN INTERVENTION AND SUPPORT FOR STUDENTS WITH
WORD RETRIEVAL PROBLEMS?

1. Understanding the ProblemAs with all problems, step one isnderstanding the problem. Retrieval
problems are easily misidentified as lack of knowledge. Psychological or spetiguage testing helps to
identify specific word retrieval problems.

2. AccommodationsAccommodations need to be made for students with wbretrieval problems in both
testing and instruction.

Testing Accommodationsif a student has documented word retrieval problems, then test procedures
should use recognition memory tasks (e.g., multiple choice or true/false) rather than or in additiorfriee
retrieval tasks.[See Tutorial ornRetrieva] Retrieval tasks may simply reveal what you already knéwhat
the student has retrieval problems. These tasks will NOT tell youawlrou want to find out with testingd
namely what the student actually knows in his head.

Instructional AccommodationsSimilarly, everyday instructional tasks should not be organized around
teacher questions requiring students to retrieve information. ®hwill simply frustrate the student and little
teaching and learning will be accomplished. Apprenticeship teaching procedures can be used. These
procedures do not rely on ongoing demands for unassisted performance from the stud¢8ee Tutorial on
Apprenticeship Teachinh

Conversational Accommodations and Supporté/hen students face word retrieval problems in everyday
conversation, the situation is not quite so clear. Stuas with word retrieval problems differ in how they

like conversation partners to help them. Supports should be negotiated individually with the student.
Supports might differ from one communication partner to another. For example, the student might want a
teacher to give him a hint about the start of a desired word, whereas he might not like his little sister to act
like a teacher and give the same kind of hints. What follows are possibilities to be negotiated with the
student and used with sensitivity. Sme students may simply want the conversation partner to give them
the sought after word if the partner knows it.

Here are some possibilities:
DirectHelppThe conversation partner might say drdopghtRbdbnk the

mi ght say, o0Do you want

IndirectHelppThe conversation partner
to give you a clue? Do you

l ooking for? Do you want me

Sound (Phonologic) Cue&he conversation partner might give a phonologicalee , | i ke o0l think the
ho... (horse)o

Meaning (Semantic)Cuesrhe conversation partner might give a seman
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3. Instructional Strategies to Assist Students with Word Retrieval Problems

Direct Practice of Specific Wls: In cases of extremely severe word retrieval problems, there may be value
in having the student practice saying specific important words over and over. These words should be
produced in response to a variety of stimuli, including the object, picturebthe object, printed words,

related objects, and conversational stimuli.

Indirect Practice with Meaning (Semantic) Organize{See Tutorial onAdvance OrganizejsEach meaning
assaciation for a word is a potential retrieval route to that word. Therefore, word retrieval practice should
include elaborating the meanings of words. However if this is done in a disorganized way, the word retrieval
problems could get worse. Therefore it important to have a consistent system for elaborating word
meanings.

Staff can use a diagram (graphic organizer or oOsemanti
is placed in a circle in the middle of the page. From this circle there are lghat radiate out like spokes on

a wheel. At the ends of the |lines are boxes for associ i
category or what kind of thing it is (e.g., a horse is an animal). At about 1:30 is a box for the actions that the

thing does (if any)(e.g., a horse trots and gallops and races). At about 3:30 is a box for the uses or functions

of the thing (e.g., a horse is used for farm work, riding, racing, etc). At about 5:30 is a box for important

attributes (e.g., a horse is big,stmg, f ast , etc). At about 7:00 is a box f
four long legs, a long shout, a mane, a long tail, etc). At about 8:30 is a box for the locations where the

thing could be found (e.g., a horse can be found in a barn, racecdkafield, circus). At about 10:30 is a box

for other associations that might be unique to that student. (E.g., My uncle Harry raises horses).

There is no speci al magic in this particular Omapdé of
purposeof organizing the elaborated meanings as the student organizes more and more associations with
a specific word.

The Omapé plays one more critical role. When the studel
about the thing, but not randomly. Rer the diagram can be used to organize this circumlocuti@or

talking around the word. The circumlocution may help the student to actually retrieve the word. If not, at

least she will be able to communicate the concept to the listener.

After the word daboration is complete, it is important to put the word to use. This could be done by
collaboratively writing a descriptive paragraph about the thing or perhaps writing a little story.

Compensatory Circumlocution Practice with Meaning (Semanf@ganizersCi r cuml ocuti on means 0
around a word without necessarily arriving at the wor d:¢
graphic organizer or Osemantic mapo6é to guide this otall
previous section for an example of a semantic map.

Practice Using Nonverbal Suppor8ome students benefit from nonverbal supports for word retrieval. For
example, when stuck for a word, the student might gesture or draw on paper or in the air. These nonverba
moves might help to cue the word. Alternatively they may successfully communicate the idea without
producing the word.

Practice Asking for HelpStudents may need help remaining calm when stuck for a word and asking for
assistance in finding the word. Adng for help is better than suffering in silence.

Fun Family Play with Word$Vord games are a useful way to spend idle family hours, for example during
long car rides or during bedtime book reading. The games should be fun and not drill, and the chilolth
experience a great deal of success. Among the possibilities:
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1. Read with the student. All book reading activities can be useful. Books that discuss specific
categories of knowledge are particularly helpful, for example books about vehicles, wild angnal
outdoor sports, occupations, and the like. In these cases, elaborative associations are made that
can facilitate word retrieval.

Read riddle books or other books that play with words.

Tell jokes that involve word play.

Play word classificationgames Let 6 s see how many words we can think
as many fruits as you can think of; etc)

Name several things and then guess the category that they belong to.

Pl ay synonym and antonym games ( 0Whapposimeans t he san
of ... ?26) .

Pl ay similarity and differences games (O0OHow are

N oo hwd

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D
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Tutoriat Memory And Memory Problems

WHAT IS MEMORY?

Memory is one of the central components of human cognition, including the ability to take in information,
process it, store it, and subsequently retrieve it when necessary. Thus the core processan@iory are
encoding, storage, and retrieval:

Encoding:Processing information, organizing it, and marking it for storage
Storage:Holding information over time in what is ideally an organized storage system
Retrieval:Calling stored information to consciosness

Following TBI, both encoding and retrieval can be significantly impaired. However, storage (i.e., keeping
information in storage after it has been effectively processed) is often relatively spared. Therefore, if
information can be effectively processd and encoded, it is more likely to be retained, even though it may
be difficult to retrieve.Video lllustration of Types of Retrieval

Memory Processes and Systems

Authorities on memory typically explain human memory by drawing a variety of distinctiom®ag different
types or aspects of memory. Understanding many of these distinctions is important for staff and family
members working with students with memory and learning impairments.

Voluntary and involuntary memonEncoding: Encoding of information fcstorage in longterm memory can
be either involuntary (incidental, implicit) or voluntary (effortful, deliberate, strategic).

¢ Involuntary encodingoccurs when the goal of the activity is something other than memory or
learning, and memory occurs as a faroduct. For example, a young student may remember the
names of geometric figures not by trying to memorize them, but rather because he was involved in
an art project in which it was important to process the names of the geometric figures in order to
complete the project. Young children tend to be good at involuntary or implicit encoding and weak
at voluntary or effortful encoding.
¢ Voluntary or effortful encodingccurs when the goal of the task is to learn or remember (i.e., trying
to learn or remember).The procedures used to achieve success in effortful encoding tasks are
memory strategies (e.g., mentally rehearsing, organizing, or elaborating). Young children as well as
individuals with frontal lobe injury tend to be weak at effortful or strategic memlearning tasks.
In fact, their ability to |l earn and remember may be
remember 6. Learning may be |l ess effective under the
have or does not know how to use the strategiesthatoul d need t o be used when 0
or remember 6.
e Voluntary and involuntary memory: Retrievdketrieval can also be involuntary (often referred to as
implicit retrieval) or voluntary (effortful, deliberate, strategic).
¢ Involuntary or implicit etrieval occurs when stored information is brought to consciousness with no
effort to retrieve the information and often with no awareness that the information was stored. The
information may be retrieved automatically when a cue triggers it.
e Voluntary, dfortful, or strategic retrievaloccurs when there is an attempt to retrieve the
information, that is trying to remember. Young children (e.g., preschoolers) rarely benefit from the
instruction to otry to remember ¢ fdsthispumpose Thehey do no
same is true of developmentally young children and many children with frontal lobe injury.
Voluntary retrieval is impaired by damage to the frontal lobes, common after TBI. Involuntary or
implicit retrieval may be relatively intacteen in the presence of damage to the frontal lobes and to
the hippocampus (one of the primary brain structures for human memory and part of the limbic
system located in the medial temporal lobes of the brainee Tutorial orRetrieval and Retrieval
Prablems
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Retrospective and prospective memonRetrospective memory is memory for past events. Prospective
memory is memory for events in the future (e.g., remembering appointments; remembering to do an
assignment). Both types of memory can be impaired by TBI, with prospective memory negatively afidny
frontal lobe injury.

Verbal and nonverbal memonyerbal memory is memory for language events or events encoded in
language. Nonverbal memory is memory for events not encoded in language. Verbal memory tends to be
impaired by damage to language cents of the brain, typically in the left hemisphere. Nonverbal memory
may be relatively impaired by damage to the right hemisphere.

Sensory modalityspecific memory:Memory can also be related to each of the senses (vision, hearing,
touch, smell, and taste)with specific memory stores affected by damage to that sensory system.

In addition to these memory processes, memory can be understood by distinguishing a variety of memory
systems in the brain:

Sensory, shorterm, and longterm storage systemsin the past, it was common to distinguish three types
of memory based on length of time the memory was stored.

e Sensory storerefers to the very brief time that a sensation remains available to sensory
consciousness.

e Shortterm store refers to the period of time, from seconds to a few minutes, that information
remains in consciousness, depending on efforts (e.g., mental rehearsal) to keep it in
consciousness. Shorterm storage is said to be limited in capacity (e.g., 7 plus or min@sunits of
information at one time in normal older children and adults).

e Long term storerefers to the extendedd possibly indefinited storage of information in the
knowledge base. Capacity of longrm storage is unlimited. Authorities often maintain #t short-
term storage is physiologically an electrochemical process whereas lgagm storage requires
protein synthesis for maintenance of information over extended periods of time.

Working memory and the knowledge basé recent years, the concept oftsortterm memory has largely
been replaced by that of working memory. Working memory refers not just to a holding space (like short
term memory), but rather to the processes used to hold information in consciousness and actively attend to
it, filter out that which is irrelevant, and create associations that ultimately assist in transferring information
from consciousness to the knowledge base. Therefore, there is conceptual overlap between definitions of
working memory, attention, and organization. Workimgemory enables people to keep one or more
thoughts active and possibly to relate the thoughts or create associations. Thus there is a large amount of
cognitive activity included within the definition of working memory. Similarly, there is a large amount of
brain tissue devoted to working memory tasks, notably dorsolateral prefrontal cortex, both left and right
hemispheres. The left hemisphere is associated with manipulation of verbal information and the right
hemisphere with visuakpatial information.

Thet er m 0Oknowl edge based r dohgdernsstotage Widbspread areas of apmer e
(more posterior than anterior) may be connected in neural networks to support stored memaories of people,
things, events, or series of events.

Declarative ard procedural memoryDeclarative memory (i.e., remembering or knowing that such and such
is the case) is memory for facts of greater or lesser generality (e.g., | remember that George Washington
was the first president of the USA; | remember that e=mc2j. ¢ontrast, procedural memory (i.e.,
remembering or knowing how to do something) is memory for procedures that can either be physical acts
(like getting dressed or riding a bike) or habits/routines (like preparing toast and eggs for breakfast). After
brain injury, declarative memory can be significantly impaired, while procedural memory remains relatively
intact. Procedural memory may be relatively intact both in the sense of preserved procedures/routines from
before the injury, but also the learning of newrocedures, motor acts, or habits. Procedural memory,
especially the motor aspects, is said to rely heavily on the basal ganglia and cerebellum. Declarative and
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explicit memory systems appear to rely heavily on the hippocampus which is vulnerable in EBabse of
hypoxic brain injury (reduction of the supply of oxygen to brain tissue).

Explicit and implicit memoryWith respect to storage of information, explicit memory refers to memories
that are stored along with some awareness that the memory is storddhplicit memories are stored without
an associated awareness that there is such a memory. The explicit/implicit distinction can also be used to
refer to encoding rather than storage (explicit = deliberate, voluntary encoding; implicit = involuntary
encodng). Finally, the distinction can also be used to refer to retrieval (explicit = deliberate, effortful
retrieval; implicit = retrieval with no deliberate attempt to retrieve).

After TBI, explicit memory is often impaired while implicit memory may be tigkaly spared. This is one of

the important reasons for using errorless teaching/learning procedures (see belaee Tutorial on

Errorless Learning Implicit memory may be relately spared because it appears not to be as dependent as
explicit memory on the vulnerable hippocampus and prefrontal structures. Emotionally charged implicit
memories may rely on the activity of the amygdala, while implicit procedural memories rely anlihsal
ganglia and cerebellum.

Episodic and semantic memoryThe knowledge base can be divided into episodic and semantic memories

(a subdivision of declarative memory). Episodic memories are those that have a time and place reference in
the individualds |ife (e.g., | ockloimesendrad yeard aggod. t | | ost
Semantic memories include knowledge of things, events, and concepts that are not tied to my

autobiography (e.g., | know that the North won the Civil War).

Remote and recent memonytn the context of brain injury, the term remet memory usually refers to
memories from before the injury. Recent memory refers to memories acquired recently and after the injury.
Retrograde amnesia is an impairment of remote memory, that is, difficulty remembering events from before
the injury. Antergrade amnesia is an impairment of recent memory, that is, difficulty remembering eay

day events that have occurred since the injury. After TBI, it is possible to have excellent memory for events
from before the injury, but relatively impaired ability ey down new memories (anterograde amnesia). This
is because existing knowledge is largely stored in posterior regions of the brain, relatively safe in TBI. New
learning relies on the hippocampus and frontal lobe structures, which are vulnerable in TBI.

Meta-memory:Meta-memory refers to knowledge of ones memory functioning, knowledge of memory
strategies, and possibly a disposition to use the strategies when trying to encode new information or
retrieve information from storage. Thus there is a static aspeto metamemory (e.g., | know that my
declarative memory is weak and that | need to use strategies like elaboration if | hope to remember
effectively) and also a dynamic aspect (e.g., | actually use the strategies in an effective manner). Meta
memory isimpaired by frontal lobe injury(See Tutorials on SelAwarenessCognitive and Learning

Strategies)

Memory and other cognitive processe¢See Tutorial onCognition) It is clear that aspects of memory
interact with other components of cognition. For example, if a student does not attend effectively to an
assignment, it is unlikely that the infamation will be remembered. Similarly, if the student fails to make
connections as new information is presented (i.e., organize, elaborate), then memory for that information
will be weak. Furthermore, if a student is not aware of memory problems or is approblem solver, then
strategic learning and memory will be negatively affected. Many more examples of imegationships

among cognitive components could be added to this list.

WHAT MEMORY PROBLEMS ARE ASSOCIATED WITH TBI?

In the paragraphs above, seval comments are made about the areas of the brain associated with specific
types of memory. The vulnerable areas of the brain in TBI most closely associated with memory problems
are the frontal lobes and the hippocampus. In addition, widespread microscogiamage throughout the

my

brain can degrade storage systems and oOoretrieval rout e:

The frontal lobes are vulnerable because of their position in relation to bony prominences within the skull.
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The hippocampuss vulnerable to secondary hypoxic injury (reduction in the supply of oxygen), common
after severe injuries.

With these types of brain damage, the following memory challenges and profiles are commonly observed in
children with TBI.

Impaired encoding and raieval: Both encoding and retrieval are commonly impaired after TBI. Encoding for
many types of memory is affected by damage to the hippocampus and surrounding structures in the medial
temporal lobes. Voluntary or strategic encoding (i.e., trying to encode) ifeeffed by damage to the

vulnerable frontal lobes. Retrieval (including word retrieval) can be affected by damage to retrieval routes
throughout the brain. Thus retrieval problems are associated with many kinds and locations of brain
damage as well as normbaging. Voluntary or strategic retrieval (i.e., trying to retrieve) is affected by
damage to the vulnerable frontal lobes.

Superior involuntary/incidental memory over voluntary/strategic memoryith damage to the frontal lobes,
strategic thinking and belavior in general can be impaired. Therefore both voluntary/strategic encoding
(e.g., trying to encode information effectively by rehearsing it, elaborating it, creating organizing systems,
and the like) and voluntary/strategic retrieval (e.g., trying totréeve information by using associations,
mnemonic strategies, and the like) can be impaired. Despite these impairments, the student may be able
to encode and retrieve information if teachers and parents provide effective organization/elaboration at the
time of encoding and effective retrieval cues at the time of retrieval. That is, the student no longer has to
rely on the parts of the brain involved in strategic effort. This is important for teachers and parents to
remember. When students have impaired sitegic processing, it can make memory problems worse by
asking the student to try to remember information (encode or retrieve).

Superior implicit over explicit memonystudents with apparently severe memory impairments after TBI may

nevertheless encode, sire, and retrieve information and skills implicitly. These are students who may have

extreme difficulty answering questions |i ke, oWhat did
yesterday in History cl ass ? dmelofencodng and iheffeativemetrievalon was s al
cues are given by adults, the student may remember the information or skill even though he did not know

he knew it and cannot remember learning it. When students have this memory profile, teachers should use

errorless teaching/learning procedures (See belov8ee Tutorial orErrorless Learning

Superior remote memory over new learnind@he cognitive profiles of many students with TBI atenfusing
because they remember information and skills acquired before the injury despite great difficulty acquiring
new information and skills after the injury. For this reason, they may score at reasonably high levels on
academic tests despite significahlearning difficulties. Decisions about services and supports for these
students should not be made on the basis of their test scores, but rather on their ability to leafter the
injury.

Superior procedural over declarative memorijtis common for stulents with TBI to have difficulty
learning/remembering facts and other academic information despite relatively strong ability to acquire new
motor skills and other procedures, routines, or habits.

Interference in memory/learning from other cognitive defiks: Deficits in other cognitive areas like

attention, organization, problem solving, and reasoning have an inevitable negative effect on memory and
learning. Similarly problems in executive functioning have a negative effect on strategic learning and
memaory.

Interference in memory/learning from emotional impairmentsinxiety has a negative effect on memory and
learning. Students who are anxious tend not to use strategies at the time of encoding or retrieving
information. Similarly students who are depre&sl tend not to pay attention effectively or use strategies for
encoding or retrieving information.
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WHAT ARE THE MAIN THEMES IN INTERVENTION AND SUPPORT?
Understanding the Problem

As always, the first task for teachers and parents is to correctly understhtihe problem. The wide variety of
types and aspects of memory listed above indicate that there are many kinds of memory problems.
Different problems are typically associated with different interventions or supports. For example, both
encoding problems (&., inefficiency in putting the information into storage) and retrieval problems (i.e.,
difficulty taking the information out of storage when needed) manifest themselves in retrieval problems.
But approaches to intervention differ. Therefore, the problesolving/hypothesistesting assessment
procedures offered on this web site are useful in identifying the underlying problem before proceeding with
intervention and support plans. Alternatively, review of a neuropsychological evaluation will shed light on
the type of memory problems experienced by the student.

Remediation of Memory Problems with Memory Exercises

Memory exercises to improve memorggome educators and therapists have students with memory
problems practice remembering with the goal of improvirtgeir underlying memory functioning. For

example, they might have the student repeat back numbers in sequence or repeat lists of unrelated words.
Or they might have the student hold instructions in mind for increasing periods of time and then act on the
instruction. It has been shown that adults and children with memory problems can improve on such training
tasks, but the improvement does not transfer to everyday functional memory tasks. Therefore there is no
justification for using memory exercises of thisort in therapy or special education. Therefore, what

remains are environmental compensations (including special teaching procedures) and memory strategies
as the intervention procedures for students with memory problems.

Memory and Existing Knowledge

In the area of memory and learning, the rich get richer; that is, the more one knows within a domain of
knowledge, the easier it is to process, comprehend, encode, store, and subsequently retrieve/use new
information in that domain. For example, even verwyeak students may be passionate and knowledgeable
about something, like football or a video game. In that case, attending to and taking in the details of a
game may be easy for that person and learning new information or rules may occur with a single iegrn

trial, despite failure to learn new information after scores of learning trials in school. The same holds true at
higher levels. An expert in a profession may scan a journal article in her field, quickly filter important from
unimportant details, compehend the critical information, and readily retrieve it at a later date. A novice
student in the same field may require hours to comprehend and learn what the specialist comprehends and
learns in a few minutes.

Therefore, ongoing accumulation of newknoevld ge must be seen as an i mportant
rehabilitationd or oOcognitive rehabilitationo.

Environmental Compensations or Task Modifications

What is most important for teachers and parents to know about memory?? The following principles of
memoty are true for most people, including students with TBI. These principles should be used in designing
learning and memory tasks for these students.

Memory interacts with other cognitive functiongzor example, the better one attends to incoming

information, the better it will be encoded and later retrieved. The more effectively one organizes
information, the better it will be encoded (elaborated), stored, and later retrieved. The more one engages in
learning as a problemsolving activity, the more effectivly one will encode, store, and retrieve information.
Conversely, the better one remembers and the more one knows, the easier it will be to attend, organize,
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and problem solve. Therefore, teachers and parents should try to ensure attention during learnamsks,
offer the student ways to elaborate or organize the information, and make learning and memory a problem
solving activity (e.g., OWhat do you think you could d

Memory interacts with emotioninformationthat is emotionally salient tends to be remembered better than
information that is not emotionally salient. Conversely, the more one remembers/knows about a domain,
the greater the likelihood that emotional salience may be triggered by new information. fefere, teachers
and parents should seek ways to make new information emotionally salient; they should connect new
information with something that the student already knows and is important to her.

Meaningfulness enhances memonyf students find a piece é information or a procedure meaningful,

interesting, and/or important, they are more likely to encode it in an elaborative manner (i.e., with

meaningful connections), store it effectively, and retrieve it when relevant. Meaningfulness can be created

artifi ci ally (e.g., O0OYou better remember this because it w
explain why this is really important for you in relati:q
students understand that it isimportant to attend to, think about, and remember the new information.

However, with students who are anxious about their ability to learn, teachers should be cautious in their
emphasis on the importance of learning. The additional anxiety that tlemphasis creates is likely to
interfere with learning. Furthermore, for students with significant strategic learning problems, it may not be
helpful to highlight the importance of remembering.

Organization/elaboration enhances memorythe better elaboratedorganized information is at the time of
encoding, the more effectively it is stored (i.e., multiple neural connections) and the easier it will be to
retrieve (i.e., many retrieval routes). Elaborative encoding facilitates all three stages of memory: emgpd
(making connections when first taking the information in), storage (storing information in more than one
place with multiple neural connections), retrieval (increasing the number of retrieval routes in the brain to
the stored information). Developmentily young peopled or those with executive system impairmerd may
need this organization created by others in ways that make sense to the students (i.e., give the students
meaningful connections among the pieces of information presented). Cognitively morature students are
capable of creating their own elaboration and organizatiaghwhich may be more effective organization than
that imposed by a teacher. Teachers and parents should encourage this elaboration/organization process.
(See Tutorial orOrganization)

Repetition enhances memoryt-or most people, including students with brain injury, repetition enhances
memory and is essential for learning. Repetition includes multiple leangi trials when the information or
skill is first presented. It also includes regular review and cumulative review of the information or skills.
Repetition and review cannot be ovesmphasized in teaching students with memory impairment after TBI.

The valueof repetition assumes that the student is actually paying attention during the repetition, which

may not be the case if odrillo6é is boring. Therefore, t
interesting. For some students, taping of clagsaterials for repeat review at a later point in time may

enhance repetition of novel information. For many students, well designed computer programs offer

adequate practice while also making the practice interesting. Therefore, interesting educational waite

should be explored.

The repetition principle has | ed many to advocate O0cCOV«
memory strategy. This may be true for simple memorization tasks. However, simple rehearsal may actually

interfere with functional memory if it detracts from the processes that go into understanding the

information. However important repetition is, it should be combined with organization/elaboration and

meaningfulness in designing learning/memory task§¢See Tutorial orinstructional Routines) Furthermore,

in more advanced learning environments (for example, listening to lectures in high school), mental

rehearsal of t he tletheprbcessifigof wivat thedtesachen & gontimding  say, thereby

interfering with learning. In such situations, taping of class content and replaying it at a later date may be

most beneficial
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External memory aids can compensate for memory problenisttenal aids (e.g., posted reminders, written
lists, memory books, electronic storage systems, buddy systems for reminders) are the most commonly
used and most effective intervention for adults and adolescents with memory impairment. External aids are
also important for younger children, with the type of aid varying with the developmental level of the student.
Young students might use posted reminders (words, symbols, or pictures) or buddy systems as components
of their compensation for memory problems. In adilbn, parents and teachers should make sure that there

is a tight association between types of objects and the places where they should be kept and can be found.

Older and more mature students may develop a habit of making lists when necessary and usimgeanory
book (or at least an assignment book) or harldeld electronic organizer in which to record information that
would otherwise be forgotten. When these systems are developed, maintained, and cued by somebody
other than the student, they can be consided a component of environmental compensations.

In general, the simpler the external aid, the more likely it is to be used. For example, electronic storage
systems may be extremely powerful, but despite their potential power, they may not be used becabsg t

are too complex. In addition, aesthetics matter to students, especially adolescents. For example, an
adolescent male may tolerate a small reminder and schedule book that can fit in his pocket, but not a large
notebook that he may consider stigmatizindzurthermore, memory/schedule/assignment books need to be
well organized or they may prove too frustrating to use. The student with TBI may need to rely on an adults
to keep the book organized and current.

Errorless learning is important for students witeevere memory impairmentAs discussed above in the
section on explicit and implicit memory, many students with TBI have severe explicit memory impairments;
when asked to retrieve information from their recent life or recent lessons, they may say that they
remember nothing, not even the fact that they had a lesson. Nevertheless these same students may
encode, store, and potentially retrieve information implicitly. That is, an experience they have may leave
memory traces that they are not aware of, but thahay yet come to consciousness in the future when
properly cued. Furthermore, these students may learn routines effectively if properly taught, including
academic routines like arithmetic operations and reading decoding.

The key to teaching for these studds is to ensure that their learning is errorless, that is they do not make

errors as they learn new information or skills. Teachers and parents must ensure that sufficient supports

are in place so that the st ude nitmay mearetkaptioerstaderds ar e corr e
simply listens to the teacher give the response; subsequently the student can respond along with the

teacher; then respond with ample cues. The teacher should systematically pull back the cues only when

confident that the student can respond correctly.

The opposite of errorless learning is otrial and error
who are generally accurate in their responses and who remember their mistakes and try to avoid making

the same mistake twice. In fact, for students with reasonably good memory, trial and error learning may be

preferable, particularly when understanding of complex material is the goal. However, when students with

severe memory impairment make a mistake, the emotionality tha often associated with mistakes can

easily make the mistake memorable, that is odrive it i1
forgotten the teaching episode, but the mistake still remains in memory and may easily be elicited by future

cues. Unfortunately, the student does not remember that it is a mistake. Thus errors for students with

severe memory impairment can be very insidious in their effects on future performance; for this reason,

teaching should be as errorless as possible.

The optinistic message is that students with severe memory impairment can nevertheless learn new
information, skills, and routines, if properly taught. However, the learning that these students acquire tends
to be superficial, lacking in depth of understanding, andependent on specific cues for retrieval.

Errorless learning procedures should also be considered for students with significant anxiety associated
with learning. For reasonably confident students, a little anxiety can heighten attention and retentiveness;
therefore it may facilitate learning. However, serious anxiety can substantially interfere with acquisition and
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retention of information. Some students with TBI are anxious because they are perplexed about what they
can do and what t ihjey Othkes aré anxicdiobecausd of largetarhaaints of unexpected
failure after the injury. Still others are anxious because of changes in brain function. In any of these cases,
teaching/learning routines designed to minimize errors are important to reding anxiety and enhancing
overall performance.

Finally, errorless learning procedures are also important for students who are discouraged or frankly
depressed about their overall abilities after the injury. Because of all the losses they may have expegdnc
(e.g., loss of abilities, loss of activities, loss of friends), many students with TBI experience depression at
some stage of their recovery in reaction to the changes in their lives. In these cases, teachers should work
hard to ensure as much successspossible. Errorless learning procedures are one tool to achieve this
goal.

Memory/Learning Strategies That Can Be Used by the Student as Compensation for Memory Impairments

Context sensitivity in teaching the use of memory strategidémemory strateges are to be taught to the
student, whether external memory aids or internal strategies, they should be taught within the context of
everyday home and academic routines to avoid the likelihood that strategies taught in isolated settings will
not transfer to functional settings and activities. Transfer of new skills or procedures from a training context
to a realworld context should never be assumed and rarely occurs without considerable effort.

External memory aidsExternal aids were discussed above as paof environmental compensation. In some
cases, the student can be taught to take responsibility for managing and using the external aids. For
students with ongoing memory impairment, it is critical to develop a habit of using external aids. This is
often a lifedong need.

Internal (mental) memory strategies for encodin@tudents who are aware of their memory impairment and

sufficiently mature to actively compensate for their memory problems may be taught to use the following

strategies to encodeinformation more effectively. Internal memory strategies have not been shown to be

particularly effective in memory rehabilitation. One reason is that people with memory impairment often

forget to use the strategies that they have been taught. They alsogntit have | i mited oOspaced i
memory; therefore it is hard to think about strategies and the task at hand at the same time. Furthermore,

most of the studies have been conducted with adults who rarely have to learn or memorize large amounts

of new inbrmation. However, in an academic setting, it is worth encouraging students to do at least some

of the following at the time of encoding to enhance their memory:

Tell myself, oOpay attention; focusbé;
Highlight the information that seems most important;

Organize the information into natural groups;

Create association links to information that | already know;

Generate my own examples;

Think about how | might apply this information;

Repeat the information;

Summarize and review;

Take notes;

Speak theinformation out loud; tell or explain it to some other person;
Create visual images of the new information;

Create diagrams or flow charts of the information;

Test myself on the information;

Take in reasonably small amounts of information at a time

Internal (mental) memory strategies foretrieval: Books on how to improve memory often advocate the use
of mnemonic strategies to increase the likelihood of retrieving information. Mnemonics have limited
usefulness in memorizing discrete information for teés, but should never replace understanding the
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information as the ultimate goal of learning. Because mnemonic strategies are often associated with

superficial understanding of the material, they may even interfere with deeper understanding. For example,

students can memorize the colors in the color spectrum with the filstet t er mnemoni c O0Roy G Bi
orange, yellow, green, blue, indigo, violet) without understanding any of the physical properties of the

colors. If students overuse mnemonics, thesan spend too much time on generating and learning the

mnemonics and too little time on real understanding of the material.

With these important qualifications as background, what follows are mnemonic strategies sometimes used
to facilitate memorization:

RhymesEx ampl e, "1 d is the kid!" for part of Freudds per s«
Acronyms:Example: Roy G Biv for the colors in the spectrum
Visual ImagesAssociating information with striking visual images sometimes facilitates retrieval.

Method of Loci:ltems to be remembered are placed in a series of location that can then be mentally
reviewed at the time of retrieval.

Catch phrasesEach word in the catch phrase begins with the first letter of a different key word.

In addition, retrieval practice (for examplepracticing taking an exam) helps many students. Mentally
retracing the steps taken at the time of encoding or imaginatively placing oneself where the event/learning
took place might jog memories. For many people, simply relaxing and turning off the ¢fforemember

may assist retrieval.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Cognition
See Tutorials onAttention, Memory, Retrieval Organization Problem Solving Reasoning Self-
Regulation/Executive Functions

WHAT IS COGNITION?

In general,theword cogni ti oné refers to al/l of the mental activi
comprehending it, storing it, retrieving it, and using it. Thus cognition includes:

1. The sensory and perceptual processes that enable us to receive information from therld (e.g., vision,
hearing, smell, taste, and tactile sensation/perception);

2. All of the mental processes involved in attending to the information, recognizing it as something
meaningful, making sense of the information, relating it to what is alreaflpown, organizing the

information, deciding what is important and what is not important, storing the information for later retrieval,
retrieving it when useful;

3. Using the information to make decisions about what to do, to solve problems, to communi¢ated the
like.

There are two importantly different ways to think about cognition. First, cognition may be considered a

collection of processes and systems (see lists below) that are relatively independent of one another,
independent of emotion and volita, and i ndependent of the individual ds ¢
cognition can be understood in a more functional and integrated way as an intelated set of mental

processes that guide action and problem solving in the real world (see below)tHis sense, cognitive

processes are not independent of one another, of emoti
action.

The first view of cognition underlies many tests of cognitive functioning as well as cognitive training and

retraining programs that isolate specific cognitive processes and target them with discrete cognitive
0Oexercisesd6. The second and more functional view of coiq
that target cognitive processes within the context of meargful academic and everyday activities. Both

views of cognition serve their respective purposes. The functional view supports cognitive intervention

plans that have been shown to be more effective in producing functional outcomes for a variety of disability
populations.(See Tutorial orCognitive Intervention/ Rehabilitatioh

COGNITION AS A COLLECTION OF RELATIVELY INDEPENDENT PROCESSES AND SYSTEMS FOR ACQUISITION
AND USEOF KNOWRESE (o0Faculties of the Mindd)

Information processing theories of cognitiod developed out of complex and everhanging analogies

between human cognition and the operation of a computéy often offer operational definitions of cognition
vialistsofcompomnt s of the cognitive oOmechanismo6. Typically Ii
of cognitive functioning depicted as flow diagrams: boxes and connecting arrows and feedback loops

depicting information stores and processes acting on the flow offammation. What follows is dypical list of

aspects of cognition:

COMPONENT SYSTEMS OF COGNITION
Working Memory

e Structural Capacity (normal adults: 7 plus or minus 2 units of information held in consciousness at
one time) and Functional Capacity (how mudhformation can be held in WM when well organized;
varies with type of information)
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e Phonological Loop (auditoryerbal information) and VisuaBpat i al ©o6Hol di ng Spaced6 ve
Supervisory Control System

e Processes that enable information to be held in con®usness and that act on that information
discriminate between important and unimportant information, to organize the information, and the
like

Knowledge Base (Londerm Memory)(For elaboration, See Tutorials ddemory; Retrievat Word Retrievd)

e Episodic Memory (autobiographical infaration) versus Semantic Memory (depersonalized
information)

e Declarative Memory (remembering that... such and such is the case) versus Procedural Memory
(remembering how to ... do something)

e Explicit Memory (possessing a memory trace and also an awaren#ésat one has the memory)
versus Implicit Memory (possessing a memory trace, but no sense that one has the memory)

e Remote Memory (Retrograde Amnesia = difficulty remembering events stored before neurological
damage) versus Recent Memory (Anterogradennesia = difficulty remembering events that have
occurred more recently and after the neurological damage)

Executive System (See Tutorial @elfRegulation/Executive Functions

e Metacognition: Executive functions applied to cognition. Two aspects:
o Statcck nowi ng about cognitive processes; knowing a
and weaknesses; knowing procedures (strategies) to improve cognitive functioning
o Dynamic:deliberate strategic/executive control over cognitive processes like attending,
learning, organizing, reasoning; using strategies to improve cognitive functioning
e Executive FunctionsThose functions involved in deliberately pursuing any type of goal in the face
of difficulty or stress (especially novel, neroutine tasks or complex, organizationally demanding
tasks)
o Selfawareness of strengths and limitations
Ability to set adequately reasonable goals
Ability to plan and organize goalirected behavior
Ability to seltinitiate goakdirected behavior
Ability to selfinhibit competing behaviors
Ability to selfmonitor behavior
Ability to selfevaluate behavior in relation to goals
Ability to solve problems and think and act strategically in the face of ohstes
Ability to flexibly shift focus of attention, strategies, behaviors, and perspectives as
required by context and goals, and as dictated by feedback from previously unsuccessful
behavior and strategies

O O0OO0OO0OO0OO0OO0OO0o

Response System

e Output modalities(e.g., verbal manual)
e Control/coordination of output (e.g., coordinated execution of motor movements)

COMPONENT PROCESSES
Attention (For elaboration, see Tutorial oAttention)

Arousal and Alertness

Preparingattention

Maintaining/Sustaining attention

Selectinga focus of attention (concentrating)
Suppressing/Filteringdistractions
Shifting/Switching focus of attention
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e Dividing/Sharingattention
Perception

e Recognizing and Identifyingbjects received via sensory stimulation
e Discriminatingamong objects perceived

Memory and Learning (For elaboration, see Tutorials demory; Retrievat Word Retrievg)

e Encoding(putting information into memory)Storage (holding information in storage over time),
and Retrieval(bringing infamation from storage into consciousness)

e Involuntary, incidental, implicitmemory (remembering when the goal of the activity was other than
to remember) versus Deliberate, Effortful, Strategic memory (the goal of the activity was to learn or
remember)

e Retrospectivememory (memory for past events) versuBrospectivememory (memory for
appointments, remembering to do planned activities)

e Verbal and Nonverbamemory

e Sensory ModalitySpecificmemory

Organization (For elaboration, see Tutorial ddrganization

Identifying features

Classifying/Categorizingnformation

Sequencinginformation

Analyzinginformation

Integrating/Synthesizinginformation into main ideas, themes, and sdpts

Reasoning and Problem Solving (For elaboration, see TutorialRnmablem Solviny

e DeductiveversusInductive versus Analogicalreasoning
e Evaluativereasoning
e Convergentversus Divergentthinking

Interrelationships among components of cognitiorEven if there are separable components of cognition, it
is clear that they interact. For example, if a student does not attend effectively to an assignment, it is
unlikely that the infamation will be remembered. Similarly, if the student fails to make connections as new
information is presented (organize, elaborate), then memory for that information will be weak. Furthermore,
if a student is not aware of memory problems or is a poor griem solver, then strategic learning and

memory will be negatively affected. Many more examples of intetationships among cognitive

components could be added to this list.

Cognition, context, and actionTypically informatiorprocessing theories of cogition (like 19th century

faculty psychology theories) divorcedimne-h ead cogni ti ve processing from
domains of action contexts and specific actions. Obviously cognitive processes exist in part to drive
intelligent action. Fbwever, within this tradition cognitive processes and systems are not defined in relation
to domains of action as they are in more functional theories of cognition. Therefore, it was commonly
believed until recently that one can improve cognitive processésith cognitive exercises) and these
improvements will automatically improve performance across all contexts of action. This approach has
been called a Obottom upé approach to addressing
have cdled this view into question.

Cognition and emotioninformation processing theories differ in their handling of the emotional/affective
aspects of experience and action. Some separate cognition and emotion sharply. Others offer integrated
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theories of socialemotional cognition and nonsocial cognition. Aeplace affective processing at the heart
of all human information processing. Neuranaging studies of the brains of people engaged in cognitive
tasks suggest that emotional/affective processing is typically involved in activities that are considered
cogntive.

Cognition and cultureHistorically, information processing theorists have not recognized fundamental
differences in thinking and cognitive processing based on cultural differences. Studies of individuals from
diverse cultures tend to show some fureimental differences in cognitive processing.

COGNITION AS GGBIRECTED PROBLEM SOLVING

In contrast to the theories outlined above, a variety of theories of cognition and cognitive development tie
cognitive functioning tightly to practical problemolvingactivity in the world. These theories include those
associated with Lev Vygotsky, Alexander Luria, John Dewey, and others. These theories have more recently
been grouped under the heading o0Situated Cognitiond. TI
practical problem solving is the central theme. Problem solving includes all ordinary activities that have a
cognitive aspect (e.g., playing a game, planning an activity, exploring an idea, conversing, remembering,
etc.). According to situated cognition gorists, what most people consider relatively separate components

of cognition (e.g., attending, remembering, organizing, etc) are really integrated aspects of problem solving.
Cognition includes the processes of intelligent adaption to interpersonal anthptical problems. This

definition also blurs the distinctions among cognitive, emotional/affective, and social process@groblem
solving involves emotion, social relations, and social structure.

Cognition and ContextiVithin these theories, mental procgses exist to guide action in pursuit of goals in
social and physical contexts. The context that is associated with cognitive processing includes at least:

(1) the goal of the activity;

(2) the domain of knowledge involved in the activity;

(3) specific features of the task;

(4) the interpersonal/social context, including social values, socially transmitted problesalving tools and
technologies.

Thus an individual 6s cognitive skild/ is predicted to v

Cognition and Emotin: These theories also blur the distinction between cognitive, emotional, and social
processes. Human problem solving involves emotion, social relations, and social structure. For example, at
fundamental levels, people from markedly different cultural bagkounds think and organize their worlds
differently.

WHY IS COGNITION IMPORTANT FOR MANY STUDENTS WITH TBI?

For many individuals, it is during the school years that the greatest demands are placed on cognitive
functioning. Students need to pay attentionféectively, organize information for thorough comprehension
and effective expression (e.g., reading books, writing papers), remember the information and retrieve it for
tests, reason effectively, and apply strategic thinking to the many academic problerhattarise in school.
Thus effective cognitive functioning is critical for all students to learn and profit from their educational
experiences.

Unfortunately, cognitive impairment is one of the most common outcomes after TBI in children of all ages.
Virtualy any cognitive function or combination of cognitive functions can be damaged. However, because
certain parts of the brain are more vulnerable than others, there are common profiles of cognitive

COGNITIVE/ACADEMIC ISSPBS



impairment. Vulnerable parts of the brain include the frontdobes (especially prefrontal areas) and the
limbic system.

Damage to the frontal lobes can impair control of attention, even in students who appear to be quite alert.
Attention span may be short, distractibility may be severe, and shifting and dividifgtiention may be
difficult. (See Tutorial orAttention) Controlled memory/learning and retrieval may also be difficult. Thus,
studying (i.e., trying to put information into memory) may leefficient and deliberate retrieval (e.g.,
searching memory during a test) may be wea{See Tutorials orMemory, Retrieval) Organizing information
and events may also be weak. This includes relating pieces of information for purposes of deeper
comprehension, paying attention to the most important parts of a story or text book, and effectively
organizing informaton when reciting in class or writing themes and storie€See Tutorial orDrganizatior)

Damage to the frontal lobes also reduces the effectiveness of problem solving and strategic studying and
learning. Thus students whose cognitive processes may be weak also have specific difficulty compensating
effectively for that weakness. This deficit mpiires intensive efforts to teach compensatory strategies so that
the student can succeed at schookSee Tutorial orCognitive and Learning StrategiesStudents with

frontal lobe injury may also be impulsive, so they do the first thing that comes to mind, which may not be
strategic. They may also think and say or write the first thought that comes to mind and therefore make
many errors in their school work. Impulsivesss may also block the student from checking her work (self
monitoring) and making necessary adjustments in response to erro(See Tutorial on
Impulsiveness/Disinhibition)

Damage to parts of the limbic systend especially the hippocampus impairs those processes involved in

declarative memory (i.e., remembering that such and such is the case) and episodic memory (i.e.,

remembering events in ones life). In contrast, proderal memory (i.e., remembering/learning how to do

something), routine learning (e.g., developing habits of thought or action), and implicit memory (i.e., certain
memories O0stickd6éd, but the student has no #thereness of
hippocampus is damaged(See Tutorials orMemory; Retrieval Explicit and Implicit MemoryErrorless

Learning)

WHAT ARE THE MAIN THEMES IN INTERVENTION AND SUPPORT FOR STUDENTS WITH COGNITIVE
IMPAIRMENT?

See Tutorials onCognitive Intervention/RehabilitationMemory, Retrieval Organization Problem Solving
Instructional Routines

Historically, threeapproaches to helping children and adults with cognitive impairments have been
described in the rehabilitation and special education literatures.

e Restoration/improvement of underlying cognitive processeBor well over 100 years, educators
and therapists hrave explored the possibility of improving cognitive functioning by engaging the
student in cognitive exercises that target components of attention, memory, organization,
reasoning, problem solving, and the like. From the 1970s through the 1990s, cognitigrercises
of this sort were popular in TBI rehabilitation. Recent summaries of this large intervention literature
indicate that it is possible to improve performance on the training tasks, but that transfer of those
improvements to everyday academic and s@l tasks and activities is severely limitedSee
Tutorial onCognitive Intervention/ Rehabilitatior)

e Student strategies used to compensate for ongoing cognitive impairmengme students with
ongoing cognitive impairments are able to learn strategies that compensate to some degree for the
impairments. For example, students with memory impairments may learn to use external aids (e.g.,
memory book, electronic storage system) internal mental strategies (e.g., rehearsing information
to be remembered, organizing or elaborating the information in special way§ee Tutorials on
Cognitive Intervention/Rehabilitatior; Memory, Retrieval Organiation.)

¢ Environmental compensations, including modified teaching routines and adjustments in
expectations f or t hileorssmewstddenstwihsongpiegrecdgoitivena n c e :
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impairments, it is critical to modify teaching routines and other aspectsbfh e st udent 0 s
environment. For example, students with memory problems may need teachers to organize,
highlight, and repeat information in ways that go beyond standard teaching procedures. Similarly
they may need posted reminders, the use of tape recordeis, buddy systems to compensate for
memory problems(See Tutorials orCognitive Intervention/ RehabilitationMemory, Retrieval
Organization Instructional Routines)

There have also been differences of opinion with respect to the sequence of these categories of

intervention. A traditional approach has been to first attempt to improve underlying cognitive functions with

exercises or pharmacolgic interventions (i.e, a bottom up approach). In the case of students with TBI, this

was typically done in rehabilitation centers or other special training centers. In the event that students

continued to have cognitive impairments, therapists or educa®mwould next attempt to teach the student

compensatory strategies, again often in special training settings. Finally, in the event that the student

continued to have cognitive difficulties, environment al
community school and home.

An alternative to this traditional sequence reverses the sequence. In this case, the student is placed in as
natural an educational environment as possible and environmental/instructional modifications and
compensations are made that enable the student tparticipate in the curriculum in that setting (i.e., a top
down approach). Within this participation, the student might then be taught strategies to compensate for
ongoing cognitive impairments. Finally, with habituation and routinization of these strategrocedures, the
procedures might be internalized, thereby reducing the underlying cognitive impairment.

The latter sequence is more consistent with the philosophy of inclusion implemented in most educational
settings. It is also designed to avoid the comon pitfall of failure of transfer from a training setting and
activities to functional settings and activities.

All of these themes are elaborated in th@utorial onCoghnitive htervention/ Rehabilitation

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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e
TUTORIALSLOW INFORMATION PROCESSING

WHAT IS SLOW INFORMATION PROCESSING?

Speed of information referdo how quickly students can react to incoming information, understand it, and
think about the information, formulate a response, and execute that response. Speed of information
processing is not the same as intelligence. It is possible to be very brigfdt process information slowly.
Similarly, speed of information processing is not the same as physical quickness. It is possible to have
complete physical recovery and yet process information slowly.

Speed of information processing is influenced by\ariety of factors. Neurologically, speed is affected by
neurotransmitters in the brain and their balance, by the fatty covering of neurons (myelin) that speeds
transmission, by the size of synaptic spaces (unusually large synaptic gaps slowing informgiiracessing),

by the organization of neural networks that support a concept or procedure, and by the efficiency of the
frontal lobes in organizing and directing information flow. A person with slowed information processing may
also be physically slow, foexample with slow speech production or slowed arm and leg movements.
However, it is possible to have intact physical movements that are normally fast, but nevertheless to
process information slowly.

Speed is also affected by knowledge and experience. Them a person knows about a topic, the easier it

is to process new information about that topic quickly. The more experience a person has with a

phenomenon, the easier it is to react and think quickly. For example, children and adults alike playing a

new game & board game, card game, video game, or spabttake a great deal of time to do what takes very

little time once the game is mastered. Similarly, foreign languages that one does not know seem to be

spoken very rapidly. But once the language is masterédt seems to sl ow down. Theref or
the gameod, including thorough familiarity with routine:
important for individuals who process information slowly.

WHY IS SLOW INFORMATION PROCESEBINGRTANT FOR MANY STUDENTS AFTER TBI?

From a neurologic perspective, generally slowed information processing can be a consequence of
widespread diffuse axonal injury (DAI), frontal lobe injury, damage in any of the circuits that support storage
and retrieval of information, or damage to multiple sites in the braiffSee: Tutorials on Diffuse Axonal

Injury; Frontal Lobe Injuryfurthermore, a variety of medications, including aAtbnvulsants, can slow
information processing. DAI, which is common in closeédd injury, has been strongly linked to slow
information processing. DAI results in shearing of white matter pathways in subcortical brain regions. These
pathways are often important linkages between cortical areas. Damage to these pathways therefore
interferes with interconnections within the brain, thereby slowing all types of complex information
processing. Significant amounts of DAI may be manifest as enlarged ventricles on images of the brain (e.g.,
CT or MRI scans).

From a cognitive perspective, studas with TBI may respond slowly as a result of difficulty controlling
attention, inefficient access to stored knowledge and skills, or breakdowns in the systems that support
organized thinking and processing. Furthermore, impaired sedfgulation (or exective dysfunctions) can

result in slowed processing because of weak control over attention, organization, memory, and other
cognitive processes. All of these possible causes of slowed processing are commonly seen in students with
TBI; therefore, slowed pragssing is a common phenomenon and should be anticipated. Slowed processing
can also be a consequence of mild TBI.

Conversely, slow processing can underlie problems that may be identified as attention, memory,
organization, language, or executive functiorrgblems. For example, slowed processing is known to result
in difficulties on shifting and dividing attention tasks, on memory and retrieval tasks, on tasks that require
cognitive flexibility, and on problensolving tasks.
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From an emotional perspective, sl processing can be a consequence of depression or anxiety, or simply
a focus on unrelated issues as a result of emotional struggles.

Slowed processing can generally be observed in all types of tasks, particularly those that are cognitively
demanding (eg., academic tasks in school; social activities like chatting with peers). However, when tasks
or activities become increasingly routine or automatic, even slow processors of information may appear to
be unimpaired. For example, a student who normally pregses information slowly may repeatedly practice
a video game to the point at which he plays the game at normal speed. Because slow processing has a
lesser effect when tasks are routine, instructional activities should become as routine or automatic as
possible for students with TBI(See: Tutorial on Instructional Routines.)

It is additionally important to understand slowed information processing because it is easily misunderstood
as a behavior problem. For example, students who do not respondtoteachér questi ons or
within a usual time frame may be considered defiant or manipulative. Alternatively, teachers may interpret
their behavior as attention seeking.

WHAT ARE THE MAIN THEMES IN INSTRUCTION AND SUPPORT FOR STUDENTS WHO ARE SLOW
PROESSORS OF INFORMATION AFTER TBI?

Understanding the Problem

As always, the first task for teachers and parents is to correctly understand the problem. Slow processing
can easily be misidentified as a behavioral problem, an emotional problems, or a speaifignitive

problem. In most cases, slow processing interacts with these other areas of functioning in complex ways.
But it is important to recognize the role played by slow processing and to implement intervention and
support strategies specifically desigrto address slow processing.

If processing is slowed as a result of medications, consultation with the prescribing physician might be
needed to arrive at the best balance between pharmacologic effectiveness and processing efficiency.

Accommodations and Evironmental Supports

1. Well established and understood daily routineStudents who process information slowly should
thoroughly understand the sequence of activities that comprise their daily routines at home and at school.
If they also have organizatioal or memory impairments, the daily routine should be graphically represented
(e.g., a sequence of photographs, drawings, or written outline) for easy viewing and understand®ee
Tutorial on Organization.The greater the routine or automaticity of astities, the easier it is for slow
students to keep up.

2. Well understood instructional routinesTeachers should ensure that all components of the instructional

nstru

routine are well understoodt hat i s, become oObas&kgtran dtshngiddotr uméh e m tod 6

processing resources can focus on the new,te-learned information.[See Tutorial orinstructional

Routine§Agai n, tasks that ar e @lpsiuddntswith precessingepeedd aut omati zed

impairments perform best.

3. A pace of instruction and interaction that is as rapid as the student can processmight seem natural to
slow the pace of instruction and interaction for students who process informatioroglly. In some cases,
this slowing is necessary. In every case, the pace should be no faster than the student can tolerate and
there should be appropriate pauses between the presentation of separate units of information.. However,
slowing the pace too muchmay result in difficulty maintaining attention and certainly results in fewer
learning trials. If the instructional routine is well understood, the pace of instruction may be increased to
ensure continued attention to task. This may require some experimation with the student.[See
Instructional Pacing]
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4. Organizational supportsStudents who process information slowly often have organizational problems as
well 8 or in some cases the organizational problems are a cause of the slownef®ee Tutorial on
Organization.] These organizational problems are often more serious than they appear on the surface to be.
Therefore, students usually benefit from advance organizational support. Advance organizers can be as
simple as a checklist or outline of a task. Oftethe advance organizer is a graphic organizer for the task
(e.g., a series of photographs that indicate the sequence of an activity; a series of boxes and connecting
arrows depicting the key elements of a story and their organization). In some cases thgaoizer can be as
explicit as a series of photos of the student moving through the steps of the task.

5. Nonverbal supportsSpoken language may be experienced as coming too fast for students who process
information slowly. Even when teachers do not speafipidly, students must be able to process the spoken
language quickly in order to comprehend what the teacher says. Therefore it may be critical to repeat
information and provide nonverbal supports to help the student comprehend. Nonverbal supports can
include pictures, symbols, written words, written outlines, gestures, and the like.

6. Verification of student comprehensionTeachers and parents should verify that students have
understood instructions or other information before proceeding to new infornia. Verification may include
asking the student to repeat instructions or summarize new information.

7. Peer support:Students who process information slowly sometimes benefit from peer buddies or
cooperative learning groups in which other students mayka responsibility for some aspects of the
academic tasks.

Interventions for the Student

There is no specific training program designed to improve processing speed across all domains if content if
speed is negatively affected by diffuse axonal injury. Int@ntions are directed at addressing cexisting
problems that may be making the processing speed worse or teaching the student how to advocate for
himself.

1. Other primary problemstf information processing is slow because of attention problems, orgaaiion
problems, memory problems, or other cognitive problems, staff and family should use intervention and
support procedures that target the underlying problenfiSee Tutorials on Attention, Organization, Memory.]

2. Automatic routines:As routines becomemore and more automatic, speed of processing can increase.
Thus there is a great advantage in automatizing routines for individuals who process information slowly.
This includes routines of everyday living at home, instructional routines at school, soaiitines, and the
like.

4. Content knowledgeThe more students know in a domain of knowledge, the easier it is to process new
information in that domain. Therefore, basic teaching of content knowledge can be understood as an
intervention for individualswho process information slowly.

5. Request for help:Students who process information slowly should be taught to advocate for themselves,

possibly saying with confidence and comfort, o0Could yol
repeatthatf or me pl ease?d (or words to that effect). Student
supports.

6. Additional time to complete tasksStudents who process information slowly and work slowly need
additional time to complete tasks. They should be encourage to create a habit of starting assignments and
projects early so that they do not get rushed to complete the task. They may need tocadwe for additional
time to complete timed tasks. Rushing will only increase errors for the student.
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Tutorial: Transfer of Training Or Generalization
(See Tutorials orBocialPerception Social CompetenceFriendship and Peer Acceptange

WHAT IS TRANSFER OF TRAINING (RANEATION)?

Transfer of training, or generalization, refers to the degree to which a learned behavior will be repeated
correctly in a new situation, or a learned skill or principle will be applied in a new situation. Transfer is
sometimes referred to asggeneralization or carryover. In many respects, transfer is the most critical
concept in teaching. However effective instruction might otherwise be, if a learned behavior or skill does
not transfer to relevant functional application contexts and/or is nahaintained over time, then the
instruction has failed.

Types of Transfer
Transfer can be understood as falling somewhere on four continuous dimensions:

e Near versus far transferNear transferoccurs when the training context and trained behavior are
almostidentical to the application context and application behavior. For example a student learns
an arithmetic rule with problems on a worksheet and then applies the same rule in the same way
on the same day to similar problems in a math workbook. However, Iiecomes confused when
expected to use the rule in a word problem. Witlar transfer, the two situations are interestingly
different. For example, the student who has learned a basic arithmetic rule proceeds to apply it
later in a variety of word problems ith no cues. Or knowledge of Spanish facilitates the learning of
French. Far transfer (gomdtdti meanrsdfeenr ed tteom ase qahirg
judgment not required by near transfer.

e Specific versus general transferSpecific transferoccurs when the contents of learning are
transferred. For example, a student who is taught the basic organizational components of a
narrative uses exactly those components later in writing an organized and elaborated story. In the
case ofgeneral transfer, general skills or underlying principles are transferred. For example, the
same student may recognize that there is an organized structure that needs to be imposed on
other types of writing as well, not just stories.

e Surface versus deep transfertn surface transfer, the student transfers learning to a similar set of
circumstances. For example, having learned about the items present on a car dashboard, the
student driver applies that learning to a differentboking dashboard. Indeep transfer, the student
might transfer that learning to an airplane dashboard that looks very different.

e Maintenance over timeMaintenance of a behavior or skill is a type of transfer. In this case, the
learned skill or behavior is maintained from one time to another. In transfekperiments,
maintenance is often tested one or more months after the original learning.

Transfer can also be positive or negative. positive transfer, previous learning facilitates performance in

the transfer task. Innegative transfer, the opposite isthe case: previous learning interferes with the

transfer task. For example, students who have significant cognitive limitations and are concrete thinkers

may be taught safe street crossing in their school gymnasium using masking tape on the floor to repng

streets and pushed chairs to represent vehicles on the streets. Mastering the safe crossing tasks under

those unreal stimulus conditions may actually interfere with learning safe street crossing on real streets

with real vehicles. The stimulusesponee associ ations | earned in the gym may
before safe street crossing can be |l earned in the real
be a learned response to real streets, not to masking tape on the gym floor.

The Importance of Transfer

In certain cases, transfer that is near, specific, surface, and maintained over time is adequate. This might
be true of automatic motor acts like tying shoes, or basic academic skills like reading decoding and basic
math facts. In other caes, transfer is most meaningful to the extent that it is far, general, deep, and
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positive, and the learning is maintained over extended periods of time. For example, in a vocational training
context, transfer is typically tested by determining if the traee applies the learned skill in a variety of en
the-job tasks and if the skill is maintained several months later. Because hundreds of billions of dollars are
spent annually on worker training and past studies have shown that failure of transfer from thaining

setting to the real job is common, employers are increasingly demanding that training yield measurable and
meaningful transfer and maintenance (i.e., an adequate return on their investment). Furthermore;tbe-

job training has grown in popularitecause of the frequency with which owdf-context training fails to

transfer to onthe-job performance.

Similarly, educational and clinical interventions are meaningful only to the extent that they yield reasonable
transfer and maintenance. There was drhe when special education consultants and related services
providers in schools (i.e., occupational therapists, speetdinguage therapists, and the like) could justify
their interventions by showing that treasuregintitkie nt i mpr ov «
instructional settings. Fortunately, those days have passed in most schools. Increasingly the demand is for
measures of improvement that show positive change on core academic tasks or everyday functional tasks
in everyday settings. Thidemand is based on the frequency with which specific interventions have
produced changes in behavior in the training settings, but then did not transfer to natural contexts and /or
were not maintained over time. For example, a student may learn to produgrammatical sentences given
the cues present in the speecllanguage therapy room, but return to agrammatical habits when back in the
classroom, on the playground, or around peers. This observation is one of the reasons for special services
being increasindy integrated with general education services in the schools.

Transfer of learning is difficult and therefore should not be assumed, even in the case of intelligent adults.
For this reason, most training programs in applied fields (like teacher and thersigiiraining programs)

move systematically from classroom instruction to closely supervised application in student teaching or
clinical practicum assignments, and then to increasingly independent application in real work settings, but
with some degree of ogoing support. That is, transfer of learning is facilitated by this process of
systematically decreasing supports and increasing the reabrld nature of the application contexts. Thus,
transfer of training is important for all students who must learn neimformation. Transfer should never be
assumed, but rather systematically planned for in the design of teaching and training of new information,
skills, and behaviors.

In addition, transfer is facilitated by teaching future practitioners using realistic ®a matter from the
earliest stages of the training program. Increasingly, transfer is a focus of training programs from the
beginning of training. Even experienced teachers and clinicians who have attended advanced training
sessions often complain that thg have difficulty transferring what they have learned back to their work
situations despite a possible desire to do so.

WHY IS TRANSFER OF TRAINING IMPORTANT FOR MANY STUDENTS AFTER TBI?

Students who have experienced brain injury, especially damage to thénerable frontal lobes, are often

more oOstimulus boundo6é than other students. That is, th
around themdt he events and conditions under which they are c¢
t hi nkedrcbonacnrdet e | earner 6 are often applied to hese stu

t
concrete thinkers in this sense may create concrete associations between what they are learning and the
conditions under which they are learning it, which then infiere with transfer. As a result, these students
need a special focus on transfer of trainindSee Tutorials orLearning Trials Instructional Routines)

For example, if a middle or high school student with organizational impairment is taught to use advance
organizers for reading and writing in a special edation resource room using special education materials,

it is unlikely that she will transfer these use those organizational supports to her in English or Social Studies
classes where the same advance organizers need to be used. However, if the studetdught to use the
advanced organizer supports in the context of her general education curricular materials and assignments,
with possible cuing from all of her general education teachers, transfer is much more likely to occur.
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Transfer is additionally impdant for students with TBI because they often receive their early rehabilitation

in hospitals or clinics where the conditions and materials for training may bear little resemblance to the

conditions and materials present in school or on the playground wieethe skills are required. Therefore,

there exists a strong argument for making the environment of pediatric rehabilitation as natural (e.g.,

schooH i ke) as possible and for using the studentds educal
activities. Using school materials in rehabilitation has the added effect of orienting the rehabilitation staff to

the tasks and demands that the student will face when returning to school.

WHAT ARE THE MAIN FEATURES OF TEACHING OR TRAINING THAT ARE ROFRCHRITADENTS WHO
HAVE DIFFICULTY TRANSFERRING?

Understanding the Problem

As always, the first task for teachers and parents is to correctly understand the problem. Difficulty
transferring what has been learned can easily be misidentified as a behaviorabplem. For example, a
student who has learned a strategy in therapy but does not use it in class might be thought to lack
motivation or to be manipulative. Alternatively, the student might be thought incorrectly to have a general
intellectual problem thatmakes learning and transfer impossible. In most cases, difficulty transferring
interacts with these other areas of functioning in complex ways. But it is important to recognize the role
played by transfer problems and to implement training and instructiahstrategies specifically designed to
address the transfer problem

Training and Instructional Strategies for Transfer of Training

Traditional theories of instruction have often presented a hierarchical or staggése approach to teaching or
training: First help the student to acquire the behavior or strategy in a controlled training context using
specific training materials. Next, ensure that the student practices the behavior or strategy in the training
context until it is produced fluently. Finally, impiment transfer procedures so that the behavior or strategy
is used in functional application contexts.

Assuming adequate emphasis on procedures used during the transfer stage, this approach to teaching is
useful for many teaching targets, especially motacts, like swinging a golf club or tennis racket.
Unfortunately, the transfer stage has often been neglected in this hierarchical approach. Furthermore,
investigators have shown that most behaviors and skills are best taught with a focus on transfer fréma t
earliest stages of teaching.

Because of the theoretical challenges to the traditional model of transfer and the many studies that show
that knowledge or skills taught out of context frequently fail to transfer to functional application contexts,
an alternative model to enhance transfeof new skills has gained popularity in recent years. Within this
alternative framework, teaching begins in meaningful contexts with functional application activities.
Adequate supports are available to ensure that the student can be successful. Supparts gradually
withdrawn as the student gains competence. From a behavioral perspective, the stimulus conditions that
support the learning during acquisition of the behavior or skill are the same as application conditions; thus
transfer is guaranteed (SeeTutorials onTraditional Training versus Apprenticeshipmstructional Routines)

The followinginstructional strategies have been found to facilitate transfer:

1. Similarity of training and transfer/application tasks and contextSransfer is facilitated to the extent that
there is similarity between the tasks and contexts that are part of the ingtition, on the one hand, and the
transfer or application tasks and contexts on the other. Thus it is valuable to use a variety of tasks and
conditions during the instructional phase, with some of the tasks and conditions resembling application
tasks and canditions as much as possiblé or actually being application tasks in application settings.
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Ideally transfer is facilitated from the beginning of training, rather than waiting for Phase 3 in the traditional
threephase hierarchy: acquire the skillgain fluency in the skill- transfer the skKill.

On the job training and contexsensitive coaching are examples of instruction that is sensitive to this
condition of transfer. A respected rule in developmental disabilities instruction is that new behaviors or
skills must be taught in at least three different settings, with at least three different people, and in the
context of at least three different activities(See Tutorial onlraditional Training versus Apprenticeship

2. Ability to discriminate application opportunitiestransfer is facilitated to the extent that the learner

knows when to use the behavior or when to apply the procedure or rule that has been learned. Thus
parents and teachers should use many examples or illustrations of the behavior or rule in the teaching
process and highlight what about that situation requires the behavior or procedure that is being learned. To
facilitate discrimination, the training should inlude situations in which the new behavior or skill should not
be used as well as situations in which it should be used.

For example, social skills instruction might include practice in telling jokes or teasing, but also practice in
discriminating when na to tell jokes or tease. In addition, teaching might include discussion of when to
apply the behavior or procedure in various application contexts, when not to apply it, and why there is a
difference.

3. Organization of the instructional tasksTransfer & facilitated to the extent that the instructional tasks are
organized as much as possible like the application tasks. For example, this might mean learning the
organization of narratives while reading and writing stories using the organizational suppoktst teachers

in training, this principle recommends acquiring teaching strategies in the context of case application, not
strict pedagogy(See Tutorial orErrorless Learning

4. Practice to fluency or automaticityTransfer is facilitated to the extent that the behavior or skill is
practiced enough that it becomes automatic. For example, in the case of a student learning a basic skills
like reading/decoding and arithmetic operatias, the student will require a great deal of practice to make
basic decoding skills and math operations automatic. Higher levels of reading comprehension will not be
achieved without basic fluency in decoding. Similarly, higher levels of mathematical &bilill not be
achieved without making the basic facts and arithmetic operations (e.g., adding, subtracting, and the like)
automatic.

5. Motivation to transfer:Transfer is facilitated to the extent that students know that it is important to
transfer whatthey have learned to application contexts and they want to do so. For example, students
should know that the knowledge or skill being taught will be required to learn a more advanced skill or on a
future exam, and that the tasks might look somewhat differg from what they have practiced. In addition,
students should know that the knowledge or skill relates in some meaningful way to issues or activities that
they consider important now or in the future.

6. Practice teaching othersTeachers often observe tat they did not come to understand their subject
matter fully until they were required to teach it. Similarly, students gain understanding of material they are
learning when asked to explain or teach the material to other students or family members.

7. God setting and selfmanagement strategies\With adult learners, transfer has been shown to be
facilitated by engaging the learners in setting goals for themselves (including transfer goals) and
participating in managing their learning. This participation ndnclude identifying the difficulty level of
tasks, creating plans or strategies to overcome the difficulties, setting goals, monitoring progress,-self
reinforcing and the like(See Tutorial orSelfRegulation/Executive Function3 These strategies have been
shown to be useful for adolescent as well as adult learners.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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Tutorial: Reaihg Comprehension
WHAT IS READING COMPREHENSION?

Reading comprehension includes all of the processes related to deriving meaning from written language

(including books and other forms of written language) and constructing meaning from written language.
O0Deriving meaningéd indicates that there is meaning in
0Constructing meaningd6 indicates that often readers go
and add to that meaning based on their own expence and their ability to infer additional or deeper

meaning. Thus reading comprehension is much more than the ability to read individual words and know

what those words mean. To comprehend what one reads is to understand the meaningful message sent by

the author.

The following knowledge, skills, and dispositions are all brought to bear in comprehending a text:
Literacy Awareness

e Literacy awarenessLliteracy awareness includes knowing that written language has meaning and
purpose, and that there are convetions in printed language (e.g., leftight and topdown
progression of words on the page; sequence of pages; title page; table of contents; index; etc).

Decoding Skill

e Decoding skill:Decoding skill includes knowledge of the alphabetic code (i.e., thaete are
systematic relations between the sounds of the language and written letters and combinations of
|l etters on a page); ability to attack and decode (0
reasonable fluency (ease and speed) of decoding. Fhtedecoding is critical for effective
comprehension; students who do not decode fluently exhaust their limited cognitive resources on
decoding and are therefore unlikely to comprehend effectively what they read.

Language Factors

e Language knowledge: Phonobical awarenessPhonological awareness refers to awareness of the
sound system of the language. This includes awareness of words that rhyme (end the same) and
alliterate (start the same); ability to break words into component syllables (e.g., blackboartlack
+ board) and component sounds (mat = m+a+t). The latter is known as phonemic awareness and
is critical for fluent decoding.

e Language knowledge: Word knowledg&v/ord knowledge includes knowing the meaning of words
(e.g., understanding them when thgare spoken), including multiple meanings of ambiguous
words. Good readers have a broad vocabulary.

e Language knowledge: Discourse structurefiscourse structures are the conventional ways in
which people organize stories, descriptions, explanations, and the like. For example, a simple story
(or an episode in a longer story) typically begins with the characters, place and time; then moves to
some event that starts the action of the episode; then describes how the main characters react to
that event; then describes how they plan to deal with the issue; then presents the unfolding of the
actions; then offers a resolution. This standard way to ongiae a story is called narrative
organization, narrative discourse structure, or story grammatr.

e Language knowledge: Syntax ruleReading comprehension also assumes syntax knowledge and
an ability to infer meaning Tomdn méaenorgdemetodi we rdis
from 0Tom hit Johnd).

Cognitive Factors
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e Cognition: Knowledge of objects and events in the worlReading comprehension assumes some
knowledge about the world that is described by the text. If the student is completely ignurabout
the topic of a text, then comprehension will fail despite good decoding ability. Ignorance of the
topic is not a reading problem per se, but certainly affects comprehension in a dramatic way for all
readers. Good readers have broad world knowledge

e Cognition: Attentional abilityAbility to comprehend extended text assumes the ability to maintain
attention over time. When the mind wanders, comprehension falte[See Tutorial onAttention]

e Cognition: Organizational abilityfReading comprehension assumes an ability to relate sentences
(actions and themes) presented in the text and to create a unified whole out of the parts of a text.
Reading comprehension also assumes an ability relate the information presented in a text to
what the student already knows about the world. These abilities to relate or make connections are
organizational skills.

e Cognition: MemoryReading comprehension assumes the ability to hold many units of information
in mind at one time (working memory). It also assumes the ability to encode into memory what one
has read, store those memories, and later retrieve them in order to understand lafearts of the
text. [See Tutorial onMemory.]

e Cognition: Reasoning abilityEffective reading of a text assumes an ability to distinguish between
what is important and what is unihportant, to make predictions, to interpret events, to draw
inferences, and the like.

SelfRegulatory/Executive Function Processes

e Selfregulatory/executive function processesPreparation for reading: Good readers know why they
are reading a text, previw/ the text, ask themselves questions to be answered by the text, and in
other ways preset themselves for comprehension. You
page through a picture book to get a sense for what the story is about. Older students suitvey a
text before reading, for example looking at chapter and section headings, looking at chapter
comprehension questions, and the like.

e Selfregulatory/executive function processestnterpretation of text as problem solving: Good
readers ask questdbns of the text as they read. They try to summarize and get the main ideas. If
there are parts of the text they do not fully understand, they take that as a problem to be solved
rather than simply accepting their lack of comprehensiofiSee Tutorial onProblem Solving

e Selfregulatory/executive function processesComprehension monitoring: Good readers pay
attention to how well they understand what they read. If there are gaps ionaprehension, they do
something about it, for example, by rereading sections of the tef8ee Tutorial onSelf-Monitoring]

e Selfregulatory/executive function processesSeeking telp: Good readers seek help when they
need it, for example by asking others for explanations, using a dictionary, and the like.

e Selfregulatory/executive function processesSense of self: Good readers have a sense of
themselves as good readers and enjagading.[See Tutorial onSense of Self|

e Motivational/emotional factors: Value of reading: Good readers value the activity of reading. They
take pleasure in readirg and love to read[See Tutorial onMotivation.]

e Motivational/emotional factors: Desire for improvement: Good readers constantly seek to improve
their reading ability.

e Motivational/emotional factors: Goals: Good readers have goals (e.g., acquisition of more
knowledge; preparation for a test) that reading will help them to achieve.

e Motivational/emotional factors: Self-confidence: Good readers have confidence in their alty to
read and understand what they read.

In light of the wide variety of skills, knowledge, and dispositions that come together to support reading
comprehension, it is not surprising that reading comprehension is an academic difficulty for many student
including many students with TBI.

Reading comprehension has many parallels with listening comprehension. For example, a listener must
understand the words that are spoken, the connections among the utterances, the connections with their
knowledge of the world, and the like. The most obvious difference is that with reading, the words must be
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decoded from print. However there are other differences in addition to this obvious difference. For example,

when one is listening, the speaker normally pays atteati to whether or not he is being understood and if

not, does something to improve the |listenerds comprehel
writer cannot modify the text to fit each reader. The text is fixed. Similarly, readers cannot ask for

explanations from the writer whereas listeners can ask speakers for clarification. Thus there is a

comprehension burden on readers that is greater than on listeners.

WHY IS READING COMPREHENSION IMPORTANT FOR MANY STUDENTS AFTER TBI?

Depending on age ad location of the brain injury, students with TBI can have a variety of problems with
components of reading and reading comprehension. For example, young children are often impaired in
areas that are developing rapidly at the time of injury. At ages 6,ahd 8, children are mastering reading
decoding and decoding fluency. Therefore, an injury at that time may disrupt the process and cause
persisting problems with decoding. However, most students who have learned to decode before the injury
do not lose thatskill after TBI.

More commonly, however, students with TBI have difficulty in areas of reading affected by cognitive and
executive, selfregulatory impairments[See Tutorials onCognitbn, Attention, Organization Memory;
ProblemSolving Strategic Thinking and LearninggelfRegulation/Executive Function RoutinesProblems

with attention, organization, memory, and problem solving affect reading comprehension in ways suggested
by the lists above. Organizational and memory problems are particularly hard on reading comprehension. A
text is typically composed of a large number of sences expressing a large number of distinct ideas.

These ideas have to be related to each other and to what one already knows about the topic if the text is to
be comprehended. Relating ideas in these ways requires organizational and memory skills thataiten
impaired in TBI, especially frontal lobe injury.

Consider the following short narrative: 0John went to
happy despite the pain in his hands. 6 Unbhekgraumdandi ng t hi
understanding of baseball. It also requires perceiving the relations among the sentences. For example the

happiness and pain referred to in the third sentence relate to catching the ball referred to in the second

sentence. Readingisanongoingr ocess of oOmaking connectionsdé of this
to one another and to background knowledge of the world. Making these connections is difficult for

students with organizational and memory impairments.

Executive function/selfregulatory problems in the areas of planning, selfionitoring, problem solving, and
strategic behavior also contribute to problems with reading comprehension. Learning how to comprehend
what one reads is a process of acquiring andugomatizing the use of reading comprehension strategies
(described below). Reading in a strategic way is difficult for students with executive,-ssdfulatory
impairments. These cognitive and executive function/selégulatory problems are commonly obseed after
TBI, especially frontal lobe injury. Therefore, reading comprehension problems are also common and
require special attention.

Fortunately two of the most important contributors to reading comprehension are not especially vulnerable
in TBI: vocabudry and knowledge of objects and events in the world. Often students with TBI retain the
knowledge of the meanings of words and their general knowledge of the world acquired before the injury.
However, if the student has new learning problems, then ovemt vocabulary knowledge and world
knowledge may become relatively weak; that is, the student may fall progressively further behind. Thus
attention to these two areas of reading comprehension may be important for students with TBI.
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WHAT ARE THE MAIN FERES OF INTERVENTION AND SUPPORT THAT ARE IMPORTANT FOR STUDENTS
WITH READING COMPREHENSION PROBLEMS AFTER TBI?

Understanding the Problem

As always, step one in helping students with complex disability is understanding the problem. For example,

difficulty with reading comprehension could be a consequence of weakness in any of the domains (outlined

above) that contribute to successful reading. The problem exploration steps on this web site should help

staff and family identify the factors associated withthet udent 6s reading difficulties.
be targeted to the set of problems known to contribute
comprehension

Environmental Compensations

Students with reading comprehension problems should receiverase combination of the intervention
strategies outlined below to improve their reading. However, there are also compensatory procedures that
might be useful in addition to more direct intervention strategies.

e Books on tape:Students with relatively superiolistening comprehension can listen to books on
tape (commercial or created for that student), possibly in combination with reading the text.

e Condensed contentParents, teachers, special education specialists, or speetdnguage
pathologists could writecondensed and simplified versions of assigned readings that the student
can read prior to or instead of reading the assigned text.

¢ Highly condensed content and discussiorParents, teachers, special education specialists, or
speechlanguage pathologistscan distill main ideas from assigned readings, print them on 3X5
cards, and read the cards with the student while discussing the meaning.

Teaching Word Knowledge and World Knowledge

Critical to comprehending what one reads is an understanding of the worls the page and at least a
general understanding of the topics included in the text. Students with TBI often retain their word
knowledge (vocabulary) and general knowledge of the world acquired before the injury. Knowledge of this
sort is stored in posteior brain regions, which are not especially vulnerable in TBI closed head injury.

However, because of problems with new learning, the student may fall progressively further behind in

vocabulary knowledge and world knowledge over the years after the injurlgerefore attention to both

types of knowledge may be a component of the studentds
What follows are some common suggestions regarding vocabulary acquisition and acquisition of world

knowledge.

Vocabulary Practie: Words from the CurriculumGiven the many thousands of words that exist in any

language, teaching vocabulary can seem to be a daunting task. The most reasonable way to simplify and
organize the task is to sel ect uumnoThusshe wordstmbetfohusedst udent 6
on by teachers, speechanguage pathologists, special educators, and parents should be words that student

needs to learn in order to comprehend texts and lessons in the classroom. These include words from

reading books, ad from science, social studies, and other content classes.

Teaching the meaning of a word includes exploring the |
meaning. In the case of a noun, for example, it is not sufficient for the student to point to atpie of the

item when named. She should know what category the item falls into, what it does (if anything), what it is

used for, what parts it has, what features it has, what it is made of, where it is commonly found, and other

common associations. Thislmrad and deep understanding is true knowl ed
teachers and therapists should teach word meaning in this organized associative manner. Furthermore,
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context is important in the teaching. Students should have exposure to a varietycohtexts in which the
word can be used, especially contexts relevant to the classroom curricula.

Parents can use and explore targeted words and their meanings during dinner time and other relaxed

conversational times. Teaching word meaning athome needriote a b or il nigk edds cahcaalvi t y,
rather conversational use and exploration of the wo
comprehension and connected as much as possible to

In addition, the more students read, thedster their vocabularies grow. Therefore there is a strong rationale
for encouraging students to read as much as they can. Homes should have interesting and engaging
reading materials at an appropriate reading level for the student. For example, topicatgresting
magazines are available at many reading levels, including sports, current events, and popular culture
magazines.

World Knowledge: Themes from the Curriculur@iven the infinite extent of possible knowledge of things,
places, events, and peoplén the world, teaching world knowledge is a genuinely daunting task. Again, the

most reasonable way to simplify and organize the task

curriculum. General education teachers, special educators, therapists, apdrents can focus on and
di scuss themes and issues that are found in reading

As in the case of word meanings, parents can help the child acquire relevant world knowledge by knowing
what is being taught at schoohnd then weaving those curricular themes into dinner time and other relaxed
conversations. In addition, discussion of daily events presented in the newspaper or on TV can help the
student broaden his horizons and learn about events occurring in the worklirthermore, the more the
student reads, the more she learns about the world; therefore fun reading beyond school assignments
should be encouraged.

Teaching Reading Comprehension Strategies

A great deal of research has shown that acquisition of reading cprehension strategies improves
comprehension. Two separate issues are involved: selecting strategies to teach and selecting teaching
procedures to teach the strategies.

Reading Comprehension StrategieShere is a relatively small set of strategies that el to be used by

good readers and taught in varying combinations in both regular and special education classrooms. They
can be divided into strategic procedures used before reading, procedures used during reading, and
procedures used after reading.

Strateges used before readingBefore reading a text, good readers do some combination of the following:

. CIanfythepurposeofreadmgThe propose of reading mi ght be: ol
out . ... . I need to understand .. .. ... or
e Preview or survey the textn joint book reading with preschoolers, parents ahchlldren mlght
page through the book, looking at pictures and wondering out loud what the book might be about.
In high school text book reading, the student might first look at the chapter questions, at the

teacher s assi gnment s. Indhesewaays, thehstudentés surveymgthehexta di n g
and gaining a general orientation to the content
wal k6. I n both cases, reading comprehension is f

content of the reading.
e Predict the content or outcomePredicting what will occur in the text or what will be learned from
the text helps the reader attend to the material in a focused manner.

Strategies used during readinghile they are reading, good readers pause and do some combination of
the following:

COGNITIVE/ACADEMIC ISS8#S

w a



Summarize:They try to summarize to make sure they comprehend.

Image: They create a mental image of what they have read.

Organize:They organize the informatio® make connectionsd possibly filling in a graphic
organizer(See == Tutorial onOrganizatior).

Elaborate: They connect what they are reading to what they already know. This can be facilitdted

routinely asking OoOwhydé questions or other questions

Reread:They reread parts that they know they did not properly understand. This of course
assumes that they are monitoring their comprehension. Students should be taught to routinetk a
themselves, 0Does this make sense?6.

Strategies used after readingAfter completing a text, good readers do some combination of the following:

Summarize:They try to summarize what they have read to make sure they comprehend it.
Review:They reviewn their minds the main points of the text.

Answer questionsThey answer questions that may have been provided by the teacher or parent.
Apply the content:They try to apply the content to other domains they are familiar with or to their
own experience.

Make judgments:They make judgments about how good the reading was, how much they liked it,
whether the reading met its purpose, and the like.

Teaching the Strategies:

Select useful texts:For example, to teach narrative organization, select a story that has an obvious
organization that fits nicely into a picture of narrative organization described above.

Select strategies at an appropriate developmental levdFor example, first and secod graders can

be taught the strategy of completing a O0book

students can learn how to survey a text in more sophisticated manner.

Select an appropriate number of strategies to teachzor example, young grade scwlers might
learn one beforereading, one duringreading, and one afterreading strategy. Older students may
be capable of acquiring a larger number of strategies and using them as a package.

Explicitly teach strategiesStudents should be explicitly taght the strategies, why they are

i mportant, and how to use them, rather than
exposure (e.g., observing the teacher or parent using strategies).

Model strategic reading (teachers, parents, and peerdn addition to explicit instruction, teachers
and parents should show students how to use strategies and that they are helpful in
comprehending texts. In a group setting, peers can model the use of strategies.

Model good oral reading (teachers, peersJeaters and good readers should also model for other
students what fluent reading sounds like, with appropriate emphasis, pauses, sgifestioning, and
the like.

Make strategies salient (e.g., graphic organizersytrategies should be a salient part of the
classroom environment. For example, they should be printed on posters on the wall of the
classroom. Narrative organization should be represented by clear graphic (pictured)
representations of that organization.

Encourage deliberate, successful use of strategieStudents should practice using strategies in a
way that demonstrates their usefulness for understanding text.

Encourage student selimonitoring: Students should develop a habit of monitoring comprehensio
(6Do | wunderstand what | just read?6) and al
strat egy [SeeTutprial orgefRegulatory/Executive Function Routinels

10. Gradually transfer control, with ongoing coachingpnitially the teacher or parent should model and

cue the use of strategies. Gradually, control of strategy use should be turned over to the student.

11.Ensure transfer of strategiesStrategies should betaught in the context of a variety of types of

reading, in a variety of places, and with a variety of people.
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12. Use reading groups and discussiorReading groups are a useful context to practice the deliberate,
outloud use of strategies. Whether discussiotakes place in reading groups, in class, or at home
with parents, the level of language should match the students abilities.

13. Continue strategy instruction over several years of schoolinfo make strategies routing to
become a habitually effective reder o strategies should be taught and encouraged over several
years of schooling.

Special Considerations for Specific Cognitive Problems After TBI

Attention: Students whose reading comprehension is negatively affected by fluctuating attention should use
strategies known to be effective for attention problemg§See Tutorial onAttention] This might include a

series of short reading sessions rather than one long session, markers in the text designed to prompt self
monitoring of attention and comprehension, and other procedures outlined in the tutorial on attention.

Organization:Students whose reading comprehension is negatively affected by organizational problems

should use strategies known to be effective for those problemSee Tutorial onOrganization] This might

include reading short passages during each reading session, placing the information into a graphic

organizer, routinely asking the question, OHow do thes:
in the tutorial on organization.

Memory:Studentswhose reading comprehension is negatively affected by memory problems should use
strategies known to be effective for those problem§See Tutorial orMemory] This might include

frequently reviewing what has been read before proceeding with new passages, stopping to take notes
while reading (and later reviewing the notes), possibly reading shortened abridged versions of longer texts,
and other procedures outlined in the tutorial omemory.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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T
Tutoriat Concrete vs. Abstract Thinking

WHAT ARE CONCRETE AND ABSTRACT THINKING?

Abstract thinking is a |level of thinking about things
and from specific examples of the things or concepts being thought about. Abstract thinkers are able to

reflect on events and ideas, and on attrib#ts and relationships separate from the objects that have those

attributes or share those relationships. Thus, for example, a concrete thinker can think about this particular

dog; a more abstract thinker can think about dogs in general. A concrete thinkanahink about thisdog

on this rug a more abstract thinker can think abouspatial relations | i ke 6ondé. A concrete ¢t
that this ball is big; a more abstract thinker can think about size in general. A concrete thinker can count

three cookies a more abstract thinker can think abouhumbers. A concrete thinker can recognize that

John likes Betty; a more abstract thinker can reflect @motions, like affection.

Another example of concrete thinking in young children is a two or three year oldbwiinks that as long as

he stays out of his bedroom, it will not be bed time. In this case, the abstract concept of time (bedtime) is
understood in terms of the more concrete concept of place (bedroom). The abstract idea of bedtime comes
to mean the concete idea of being in my bedroom.

Another example that applies to two or three year olds is the following. One of the favorite Dr. Seuss books
is Green Eggs and Ham, which ends with the narrator changing his mind from rejecting green eggs and ham
under anycircumstances to trying them and actually liking them. At@ncrete level of understanding, the
story is about a stubborn person changing his mind. At a mabstract level of understanding, it is about
people in general being capable of modifying theinoughts and desires even when they are convinced that
they cannot or do not want to do so. This more abstract level of understanding can be appreciated by two
and three year old children only if the higher level of meaning comes out of a discussion oflthek with a
more mature adult. At older ages and higher levels of thinking, this same process of more mature thinkers
facilitating higher levels of abstraction in less mature thinkers characterizes the process of teaching
abstract thinking. For example,tis is how great philosophers, like Socrates and Plato, taught their pupils
how to think abstractly.

An example of concrete versus abstract thinking in adolescence is the following:oficrete thinking

adolescent can recognize that a good strategy in fdota | | is to make maxi mal use of t
talented players. Arabstract thinking adolescent can recognize that this strategy in football is the same as

using ones cognitive strengths in studying for an exam. In general, abstract thinkers are able to perceive

analogies and relationships that others may not see and thereby understandgjhér levels of abstraction.

The termabstraction also applies to uses of language. Abstract language is said to include terms that refer

to entities other than physical objects and events, f ol
terms thatrefert o act ual physical things, |i ke o6chairdé and ocal
uses of language, such as metaphors and figures of speech. For example, a concrete thinker would

interpret oOPeople who live i gbasefboubeseshblUlydtoobr

glass. An abstract thinker, in contrast, would understand that the figure of speech means that people who
have faults of their own should not criticize others. One should be careful, however, not to equate metapho

with abstract. Metaphors that were well understood bef
concrete and easy to understand as their literal equi Vv:
to be so commonly used and easytoundersand t hat we forget that they are me
of |l aughs. 0

The terms concrete and abstract are also used to suggest h@nactical or impracticalan idea might be. In
this sense, concrete ideas are those that have relevance to action (e.g.recipe is concrete because it
states how to cook a dinner; a differential equation is abstract because it is not tied to action in this way).
This connection to action offers teachers and parents a way to make abstract ideas more concrete (and
therefore more understandable) by showing their relevance to action. For example, chemistry can be
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connected to cooking or medicine; mathematics can be connected to construction. These connections with
practical activity help concrete thinkers understand and appec@te abstract concepts.

Abstraction is arelatvec oncept, rel ated to the age of the child. Fo
is a highly abstract concept. For a college student, the day after tomorrow is relatively concrete, as opposed
tohighhy abstract ideas |ike Heisenbergds I ndeterminancy |

of abstraction between these two extremes. A major component of intellectual development is this process
of gradually moving from extremely concrete thinking increasingly abstract thinking in an ever increasing
array of content areas.

To some extent, concrete and abstract ar@omain specificFor example, for a mathematician, concepts like
exponent and equation are second nature and relatively concrete ireihmeaning. However, that same
mathematician might find concepts like value as used in political economy to be quite abstract. The reverse
might be true for a political economist. Familiarity with the content in a given domain or speciality area
dictates to some extent what will be considered concrete (and therefore easy to understand) and what will
be considered abstract (and therefore hard to understand).

The ability to think concretely and abstractly is also associated with the ability to transfer wisaearned
from one context to another. For example, a student who is a reasonably abstract thinker might learn the
organization of an essay in English class and then transfer that learning to her writing in social studies
class. In contrast, a concrete timker might need to be specifically taught in both classes.

WHY ARE CONCRETE AND ABSTRACT THINKING IMPORTANT FOR MANY STUDENTS AFTER TBI?

It is often said that individuals with TBI have difficulty with abstract levels of thinking. Frontal lobe injury is

typically identified as the source of this difficulty. In students with brain injury, impaired abstract thinking is
frequently associated with reduced foresight, judgment, insight, reasoning, creativity, problem solving, and
mental flexibility.

Indeed, onepopular theory of frontal lobe function maintains that many of the symptoms associated with

injury to the frontal |l obes can béogumadwbped nurmddri ttiloen g
difficulties listed in the last paragraph, these individua tend to be impulsive (directed in their actions by

whatever is most salient in the here and now) and distractible (attending to events in the here and now,

however irrelevant). They have difficulty with muftiep activities and in general have difficty sustaining

goakdirected activity. Within this theory, difficulties at the level of abstract thinking have the same

underlying cause as impulsive behavior and difficulty modifying behavior as a result of experience.

There are other theories that accourfor difficulty with abstract thinking after TBI. However, most
investigators agree that these difficulties are common and need to be attended to in rehabilitation and
special education. Brain injuryelated difficulties must, of course, be distinguisheddm normal

developmental phenomena. In section 1 above, emphasis was placed on gradual development in childhood
and adolescence from very concrete to increasingly abstract thinking. The concrete thinking of a child with
brain injury may be developmentallgormal, not a result of the injury.

WHAT ARE THE MAIN FEATURES OF TEACHING OR TRAINING THAT ARE IMPORTANT FOR STUDENTS WHO
HAVE DIFFICULTY WITH ABSTRACT THINKING?

There are no simple solutions to the problem of concrete thinking. Indeed, many intelligantl successful

adults would probably be classified as concrete thinkers in many areas of functioning. Despite their

intelligence and many abilities, the likelihood that they could be trained to be theoretical physicists or

philosophers is not large. Withitese common sense observations as background, staff and parents should

enter the world of facilitating a studegSeeTumraBbstract t |
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on Cognitive RehabilitationAttention, Memory and Memory ProblemsOrganization Problem Solving
Transfer of TrainingConversationand Cognition)

Understanding the Problem

As always, the first task for teachers and parents is to correctly understand the problem. The concrete
thinking associated with brain injury can easily be misidentified as mental retardation or a general problem
with learning. Students with abstract thinking problems might be reasonably effective learners and
processors of information in select domains.

Having identified the difficulty with abstract thinking, parents and educators should become familiar with
theconpensati ons they can i mplement and procedures
abstractly.

Environmental Compensations and Strategies

Competent and Sensitive Communication Partnersnowing that a student is a concrete thinker,
communicdion partners, including teachers and parents, should adjust their language accordingly. They
should either avoid the use of language that is at too high a level of abstraction, or link abstract language
with its concrete equivalent. For example, in encoaging a student to study hard, a parent might say,
OYoubve got to @svedytrgaurhbedtdésbdBGitve it your
too abstract; oO0study real hardé is a |iteral or

Using Concrete Meaning# Support Comprehension of Abstract Conceptélhen learning to add and
subtract, first graders commonly rely on their fingers or other physical objects to represent the abstract

to

best

gr a

s |

concr ef

numbers. The childrends concept uaérsigsupportedibytheon i nt o t

representation of those numbers in physical things that can be seen, held, and moved. Similarly, concrete
thinking high school students might be able to understand an abstract social arrangement, like the caste
system in India, by omparing it to social cliques they are familiar with in their school. Discussing
similarities and differences between that which is unfamiliar and distant (i.e., abstract) and that which is
familiar and close to home (i.e., concrete) is a valuable way telp students grasp the abstract concept.

Facilitating the Development of Abstract Thinking
Therear e no known oOexercisesé6 in abstract thinking

t ha

he

t h

an abstract thinker across domains of content . Somet i mi

problems is suggested as a means to facilitate one abstract thinking. However, there is no evidence that
practice of this sort enhances abstract thinking in a generalizable way. That is, a person can improve
performance with brain teasers, math problems, and logic problems with no transfer to other dons of

thinking. This failure of transfer is connected with

person can be a reasonably flexible and abstract thinker in one area (e.g., sports) and remain a concrete
thinker in another area (e.g., lérature). Therefore, attempts to facilitate increasingly abstract thinking
should be made within all relevant academic areas (e.g., math, literature, science, social studies), without
expecting that improvements in one area will yield improvements in anetrarea. If possible, similar
language and analogies should be used (e.g., by parents and teachers) across areas so as not to
overwhelm students with too much information or too many comparisons. Schools should not expect that
exercises in abstract thinkig in a therapy context (e.g., a speedahnguage therapist using workbook
exercises in abstract thinking) will transfer to other academic or social domains.

An alternative to Oexerciseso6 (like brain teasers) i

successfully taught their students how to think more deeply and abstractly, and how parents of young
children facilitate the development of their chi
considerable evidence showing that parents who thirdut loud with their children in ways suggested by the

following list facilitate their childds cognitive

children in these ways have children who, other things being equal, develop organized, deep, abstract
thinking more quickly than comparable children who do not spend time with adults who think out loud with
them in these ways. Teachers can play the same thinkiogtloud role with students. In effect, adults are
taking childrieme®ni mst hiaplpirmeqpd as they think out
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th children, they should routinely seek feedbacl
inkingdéd is being under stemmdadsandcopgrhha ps oxcwers etsr. |

Think out loud with the studentGreat teachers of thinking, like Socrates, spend much of their time
thinking through issues with their students, leading them gradually to ever higher levels of
understanding and abstraction. Simildy it is known that parents who think out loud in an
organized and compelling way with their young chil d
systematically higher levels of thinking, better organized thinking, and better problem solving. In
home andclassroom discussions, this outoud thinking about important topics can be organized
around the following thought processes:
o searches forexplanations(e.g.,whyand how questions)
o0 searches foranalogiesto make the subject matter more understandable (e.g, oLet 6s t hi nk

about what this might be Iike in your | ife; wha

0 searches foralternative perspectives( e. g. , OAr e there other ways to
mi ght other people think about this?06)

0 ways toorganizethe topicandma ke connections (e.g., Ol think t
i ssues here that we should consider in order6é;
connected tod)

0 waystoevaluate( e . g . , OHow can we decide if this is a g

o waystodrawinferences( e. g., ol f this is true, then what el

Think out loud with the student about issues that are interesting and importarissues that can be

jointly thought about include topics fHasm the stude
issues of personal importance. There are few issues that do not lend themselves to thinking about

at a somewhat higher or more abstract level. These thigkit-loud sessions can be lively and

enjoyable dinner time conversations.

Highlight the thinkingprocess:In connection with abstract thinking, discussions with adolescents

should highlight the wordsoncrete and abstract( e . g. , o0 That is how the story
in a concrete way. ... But now | et Smdarhgadwite you a mor
should not only explore explanations, but also explicitly describe this explanatory thought process

as a way to derive explanations; they should not only explore analogies, but also explicitly describe

this analogical thought process aa way to see connections; they should not only make organized

connections, but also explicitly describe this organizational thought process as a way to become

more organized in thinking. Talking about the thought processes and giving them a name

facilitates an understanding of those thought processes, how to use them, and when to use them.

Useilluminating and motivating analogiesJust as finger counting makes abstract numbers and

arithmetic operations more concrete for six year old children, so also meagiul analogies make

abstract material more concrete for older students. For example, in explaining the three branches

of government to a concrete thinking high school st
create rules for you, they are functiang like the legislative branch of government. When they

enforce those rules, they are functioning like the executive branch. When they try to resolve

conflicts between you and your sister, they are fun
analoges connects the unfamiliar with the familiar, thereby making the abstract and unfamiliar

more concrete and understandable.

Use external supports as neededn logic, Venn diagrams (overlapping circles) are used to

oconcretel yo r epr ipsamong prdpasitians Sirilarly, @ tinee finie fiow shiart

might be used to represent relationships among events in time. Models of the solar system are

used to represent relationships among the sun, planets, and moons. When a product that needs

assembly isopened, there is usually a sequence of pictures showing exactly how to put the object

together. Each of these tweor three-dimensional representations of the organization of that which

i s represented can 0a®ncete remasahtatiorefdnora abstraca p 6
relationships. The map guides one through unfamili a
you need a map!
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o Other graphic organizers can be used to represent other relationships and organizational
systems.[See Tutorials orOrganization Advance OrganizersReading Cenprehension
Written Compositior]

e Gradually remove the supportsiust as primary grade teachers try to gradually remove their
students® reliance on fydogmple addirrgard subttattiegrprolemg, e ct s as
so also teachers at every leved and parentsd should gradually remove the concrete supports that
they use to facilitate the childds more abstract th
boxes ard connecting arrows, used to represent narrative organization for elementary school
students, might be gradually transformed into a simple outline for middle schoolers.

Specialists in cognitive development and intervention may be able to assist schoolfsia their attempts to

facilitate development of abstract thinking in students with brain injury.

Written by Mark Ylvisaker, Ph.D. with the assistance of Mary Hibbard, Ph.D. and Timothy Feeney, Ph.D.
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